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NTU Nephelometric Turbidity 

OPPTS Office of Prevention, Pesticides, and Toxic Substances 

ORNL Oak Ridge National Laboratory 

ORP Oxidation-Reduction Potential 

OSWER Office of Solid Waste and Emergency Response 

OVA Organic Vapor Analyzer 

PAH Polycyclic Aromatic Hydrocarbon 

PCE Tetrachloroethene 

PCB Polychlorinated Biphenyl 

PEF Particulate Emission Factor 

PID Photoionization Detector 

PRG Preliminary Remediation Goal 

PPRTV Provisional Peer Reviewed Toxicity Values 

QA/QC Quality Assurance/Quality Control 

QAPP Quality Assurance Project Plan 

RAGS Risk Assessment Guidance for Superfund 

RAIS Risk Assessment Information System 

RBC Risk-Based Concentration 

RBCAP Risk Based Corrective Action Process 

RCRA Resource Conservation and Recovery Act 

RGO Remedial Goal Option 
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RfC Reference Concentration 

RFD Reference Dose 

RFI RCRA Facility Investigation 

RI Remedial Investigation 

RME Reasonable Maximum Exposure 

S Solubility 

SCTL Soil Clean-up Target Level 

SLERA Screening-level Ecological Risk Assessment 

SMDP Scientific/Management Decision Point 

SOP Standard Operating Procedure 

SQG Soil Quality Guideline 

SOUTHDIV Southern Division 

SQL Sample Quantitation Limit 

SSLs Soil Screening Levels 

SVOC Semi-volatile Organic Compounds 

SUF Site Use Factor 

TAL   Target Analyte List 

TCL  Target Compound List 

TCLP Toxicity Characteristic Leaching Procedure 

TEF Toxicity Equivalence Factor 

TOC Total Organic Carbon 

TOM Task Order Manager 

TRPH Total Recoverable Petroleum Hydrocarbons 

TRVs Toxicity Reference Value 

TRW Technical Review Workgroup 

TtNUS Tetra Tech NUS, Inc. 

UCL Upper Confidence Limit 

UET Upper Effects Threshold 

US EPA U.S. Environmental Protection Agency 

USFWS U.S. Fish and Wildlife Service 

UTL Upper Tolerance Limit 

µg/kg Micrograms per Kilogram 

µg/L Micrograms per Liter 

VF Volatilization Factor 

VOC Volatile Organic Compound 

VP Vapor Pressure 

WRS Wilcoxon Rank Sum 



EXECUTIVE SUMMARY 

This risk assessment report provides a re-evaluation of the risk assessments of soils presented in the 

remedial investigation (RI) reports previously prepared for Sites 9 through 18 at the Naval Air Station 

(NAS) Whiting Field, Milton, Florida.  The original risk assessments were conducted by Harding Lawson 

Associates (HLA) in 1999 and 2000.  The risk assessments and associated RIs are part of environmental 

investigations conducted by Naval Facilities Field Division South as part of the Department of Defense 

(DoD) Installation Restoration (IR) program.  The IR program was designed to identify and abate or 

control contaminant migration resulting from past operations at naval installations. 

 

The risk assessments originally prepared in 1999 and 2000 were re-evaluated primarily because of 

changes in the risk assessment protocols and guidance recommended by the United States Navy and the 

United States Environmental Protection Agency (USEPA) since 2000, and because of proposed, 

significant changes in State of Florida Department of Environmental Protection (FDEP) regulations 

potentially impacting remedial decisions Sites 9 through 18. 

 

The risk assessments included in this report provide a re-evaluation of the analytical data available for 

surface and subsurface soils only.  The risk assessment of analytical data for groundwater will be 

provided separately in the Site 40 RI Report.  A re-evaluation of risk estimates for surface waters and 

sediments was not required because minimal contamination was detected in the surface water samples 

reported in the original RI reports, sediment samples were not collected at any of the sites under 

investigation, and there are no permanent surface water bodies in the immediate vicinity of Sites 9 

through 18.  

 

Human health risk assessment (HHRA) re-evaluations are provided for soils at Sites 9 through 18.  

However, the ecological risk assessments (ERAs) presented in the original RI reports for Sites 11 and 16 

only are updated.  The ERAs for Sites 9, 10, 12, 13, 14, 15, 17, and 18 did not require a risk assessment 

re-evaluation either because no chemicals of potential concern for ecological receptors were identified in 

the original RIs or because an interim action eliminating an ecological risk assessment concern was 

conducted for the site. 

 

E.1 RISK ASSESSMENT SUMMARY FOR SITE 9, WASTE FUEL DISPOSAL PIT 

A HHRA was conducted for the chemical concentrations detected in five surface soil samples collected at 

Site 9.  A 24-inch permeable soil layer and native grass cover were emplaced over the surface soil of the 

site in 1999 (Bechtel, February 2000).  Consequently, the surface soil data evaluated in the risk 

assessment actually represent the shallow subsurface soils underlying this permeable cap. 
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Antimony was the only chemical selected as a chemical of potential concern (COPC).  No chemicals were 

selected as potential chemicals of concern (COCs) for further evaluation in a Feasibility Study.  However, 

this assessment was limited to an evaluation of analytical data for surface soils; subsurface soil samples 

have not been collected at Site 9.  

 

E.2 RISK ASSESSMENT SUMMARY FOR SITE 10, SOUTHEAST OPEN DISPOSAL AREA A 

A HHRA was conducted for the chemical concentrations detected in 11 surface soil and three subsurface 

soil samples collected at Site 10.  A 24-inch permeable soil layer and native grass cover was emplaced 

over the surface soil of Site 10 in 1999 (Bechtel, February 2000); consequently, the surface soil data 

evaluated in this risk assessment actually represent the shallow subsurface soils underlying the 

permeable cap.  This is an important consideration when interpreting the risk characterization results 

summarized below because, barring construction or excavation activities bringing contaminated soils to 

the surface, the emplacement of the cap has eliminated direct receptor contact (and risk) to the soils 

underlying the cap.  According to Section 62-780.680(2)(b)(2) of proposed Rule 62-780, FAC, the 

criterion for direct contact exposure under Risk Management Option Level II is met by the emplacement 

of an engineering control preventing human exposure, such as a permanent cover material or 2 feet of 

soil.  

 

Several organics [primarily the carcinogenic polyaromatic hydrocarbons (cPAHs), dieldrin, and two 

Aroclors] and two inorganics (barium and chromium) were selected as COPCs for surface soil and were 

evaluated in the quantitative HHRA conducted per USEPA guidelines.  Two pesticides (aldrin and 

dieldrin) and two inorganics (antimony and chromium) were selected as COPCs for subsurface soil and 

were also evaluated per USEPA guidelines.  The non-cancer risk estimates [i.e., the hazard indices (HIs)] 

did not exceed 1 for any of the receptors evaluated.  Consequently, adverse non-carcinogenic health 

affects are not anticipated under the conditions defined for the exposure assessment.  Although cancer 

risk estimates developed for four of the five receptors evaluated (the hypothetical future resident, the 

typical industrial worker, the construction worker, and the recreational user) exceed the State of Florida 

cancer risk benchmark of 1 x 10-6, none of the cancer risk estimates exceed the USEPA cancer risk 

range of 1 x 10-4 to 1 x 10-6.  The primary risk drivers for surface soils were the cPAHs; chemical-specific 

risk estimates for all other COPCs approximate or were less than 1 x 10-6.  The only risk driver for 

subsurface soils was chromium (construction worker only); chemical-specific risk estimates for all other 

COPCs were less than 1 x 10-7.  However, the construction worker was evaluated in a very conservative 

manner; risk estimates for this receptor are likely to be overestimated. 

 

The risk assessment conducted per the State of Florida regulations and guidelines evaluated risks to a 

hypothetical future resident and a typical industrial worker using the published FDEP soil clean-up target 
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levels (SCTLs) for the residential and industrial land use scenario, respectively.  Additionally, risks to a 

hypothetical future recreational user were evaluated using SCTLs specifically developed for this risk 

assessment as allowed in the State of Florida regulations and guidelines.  The following chemicals were 

identified as potential COCs for surface soils based on a comparison of exposure point concentrations 

(EPCs) to these SCTLs: 

 

Residential SCTLs Industrial SCTLs Recreational SCTLs 
cPAHs cPAHs cPAHs 
Barium    
TRPH   

 

Over 90 percent of the estimated cancer risk is attributable to cPAHs.  The total cancer risk estimates for 

the industrial and recreational land use scenarios would not exceed 1 x 10-6 if cPAHs were not detected 

or were only detected at concentrations approximately equal to the SCTLs.  The TRPH and barium 

concentrations exceeding the relevant SCTLs were reported for samples also demonstrating cPAH 

concentrations exceeding the SCTLs.    

 

E.3 RISK ASSESSMENT SUMMARY FOR SITE 11, SOUTHEAST OPEN DISPOSAL AREA B 

An HHRA was conducted for the chemical concentrations detected in 47 surface soil and three 

subsurface soil samples collected at Site 11.   

 

Several organics [benzo(a)pyrene, 4,4-DDT, alpha chlordane, gamma-chlordane, dieldrin, heptachlor, 

heptachlor epoxide], lead, and TRPH were selected as COPCs for surface soil and evaluated in the 

quantitative HHRA conducted per USEPA guidelines.  Two pesticides (aldrin, dieldrin), two PCBs 

(Aroclor-1254 and Aroclor-1260), and cadmium were selected as COPCs for subsurface soil and also 

evaluated per USEPA guidelines.  The non-cancer risk estimates (i.e., the HIs) did not exceed 1 for any 

of the receptors evaluated.  Consequently, adverse non-carcinogenic health affects are not anticipated 

under the conditions defined for the exposure assessment.  Although the cancer risk estimate developed 

for the COPCs for surface soil for one of the five receptors evaluated (the hypothetical future resident) 

exceeded the State of Florida cancer risk benchmark of 1 x 10-6, none of the cancer risk estimates 

exceed the USEPA cancer risk range of 1 x 10-4 to 1 x 10-6.  The primary risk driver for surface soils was 

dieldrin; chemical- specific risk estimates for all other COPCs are less than 1 x 10-6.  The risk evaluation 

of lead concentrations detected in the Site 11 surface soils indicates exposure to average lead 

concentration in the surface soils would not result in blood lead concentrations exceeding USEPA 

benchmarks.  However, the lead concentration reported for one surface soil location (11-SL-02, 

2,230 mg/kg) is five times the USEPA action level for residential land use (400 mg/kg).  Extensive surface 
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soil sampling for lead in the immediate vicinity of location 11-SL-02 suggests a very limited area of lead 

contamination. 

 

The risk assessment conducted using the State of Florida regulations and guidelines evaluated risks to a 

hypothetical future resident and a typical industrial worker using the published FDEP soil clean-up target 

levels (SCTLs) for the residential and industrial land use scenarios, respectively.  Additionally, risks to a 

hypothetical future recreational user were evaluated using SCTLs specifically developed for this risk 

assessment as allowed in the State of Florida regulations and guidelines.  The following chemicals were 

identified as potential COCs for surface soils based on a comparison of maximum detected 

concentrations and exposure point concentrations (EPCs) to these SCTLs: 

 

Residential SCTLs Industrial SCTLs Recreational SCTLs 
Dieldrin None None 
Lead   

 

No chemicals were identified as potential chemicals of concern (COCs) for subsurface soils based on a 

comparison of maximum detected concentrations and  EPCs to these SCTLs. 

 

The exceedances of SCTLs for the hypothetical future resident exposed to surface soils are primarily 

associated with samples from location 11-SL-02 (the lead hot spot location), location 11-SL-04, and the 

confirmation samples associated with the 11-SL-04 removal action.  Greater than 50 percent of the 

estimated cancer risk for the surface soils is attributable to dieldrin.  As discussed in Appendix J of the 

2000 RI report (Results of Additional Soil Sampling at Site 11, CH2M Hill, February 23, 2000), the surface 

soil removal action in the vicinity of 11-SL-04 did not result in soils concentrations less than residential 

SCTLs.  However, lead and dieldrin were the only potential COCs detected in surface soils at 

concentrations exceeding the non-apportioned FDEP SCTLs for residential land use.  The exceedances 

of SCTLs for the hypothetical future resident exposed to subsurface soils are primarily associated with the 

subsurface sample from  test pit TP-11-01 located in the general vicinity of location 11-SL-02 (the lead 

hot spot location).   

 

A screening level ecological risk assessment including Step 3A has been completed for surface soil at 

Whiting Field Site 11.  Following an initial screening step where maximum site concentrations of 

contaminants were compared to conservative screening values, a list of COPCs was developed.  COPCs 

consisted of pesticides and metals.  One VOC and one SVOC were also retained as COPCs in the 

absence of applicable screening values.  Bioaccumulative COPCs were analyzed in a food chain model 

to evaluate potential risks associated with consumption of contaminated food.  The results of the food 

chain model indicated potential risks were primarily limited to lead.  The list of COPCs was refined 

through an evaluation of spatial distribution, frequency of detection and detection limits, receptor home 
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range, constituent bioavailability, and background.  Additionally, COPC concentrations were compared to 

a variety of soil guidelines to reduce the uncertainty associated with using very conservative screening 

values, and to assist in characterizing spatial distribution of potential risk.  The results of the refinement 

analyses indicated chlorinated pesticides, lead and zinc contribute the most to site-related risk.  Sample 

11SO4801 may represent a localized area of elevated risk from alpha-chlordane, gamma-chlordane, 

heptachlor, and heptachlor epoxide.  An approximately 0.63 acre area of chlorinated pesticide 

contamination may be present bounded by sample locations 11-SL-02, 11-SL-05, 11-SL-03, and 

11S0001.  The analyses indicated the highest level of potential risk appears to be in the vicinity of 

sampling location 11-SL-02.  This location contained elevated concentrations of multiple COPCs including 

chlorinated pesticides, lead, and zinc.   

 

E.4 RISK ASSESSMENT SUMMARY FOR SITE 12, TETRAETHYL LEAD DISPOSAL AREA 

A HHRA was conducted for the chemical concentrations detected in six surface soil and 10 subsurface 

soil samples collected at Site 12.   

 

Dieldrin was the only chemical selected as a COPC for surface soil and evaluated in the quantitative 

HHRA conducted per USEPA guidelines.  No chemicals were selected as COPCs for subsurface soil.  

The non-cancer risk estimates (i.e., HIs) for dieldrin did not exceed 1 for any of the receptors evaluated.  

Consequently, adverse non-carcinogenic health affects are not anticipated under the conditions defined 

for the exposure assessment.  Cancer risk estimates for dieldrin did not exceed the State of Florida 

cancer risk benchmark of 1 x 10-6 or the USEPA cancer risk range of 1 x 10-4 to 1 x 10-6.   

 

The risk assessment conducted per the State of Florida regulations and guidelines evaluated risks to a 

hypothetical future resident and a typical industrial worker using the published SCTLs for the residential 

and industrial land use scenarios, respectively.  Additionally, risks to a hypothetical future recreational 

user were evaluated using SCTLs specifically developed for this risk assessment as allowed in the State 

of Florida regulations and guidelines.  None of the chemicals detected in the Site 12 surface or 

subsurface soils were identified as potential COCs based on a comparison of maximum detected 

concentrations and  EPCs to these SCTLs. 

 

E.5 RISK ASSESSMENT SUMMARY FOR SITE 13, SANITARY LANDFILL 

A HHRA was conducted for the chemical concentrations detected in 29 surface soil and three subsurface 

soil samples collected at Site 13.   

 

No chemicals were selected as COPCs for the surface soil.  Mercury was the only chemical selected as a 

COPC for subsurface soil and evaluated in the quantitative HHRA conducted per USEPA guidelines.  The 
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non-cancer risk estimates (i.e., HIs) for mercury did not exceed 1 for any of the receptors evaluated.  

Consequently, adverse, non-carcinogenic health affects are not anticipated under the conditions defined 

for the exposure assessment.  Cancer risk estimates were not calculated because mercury is not a 

carcinogenic chemical. 

 

The risk assessment conducted per the State of Florida regulations and guidelines evaluated risks to a 

hypothetical future resident and a typical industrial worker using the published SCTLs for the residential 

and industrial land use scenarios, respectively.  Additionally, risks to a hypothetical future recreational 

user were evaluated using SCTLs specifically developed for this risk assessment as allowed in the State 

of Florida regulations and guidelines.  No chemicals were selected as potential COCs for surface soil.  

Mercury was selected as a potential COC for subsurface soils (residential land use scenario only; Level 1 

SCTLs).  However, the State of Florida residential SCTL (3.4 mg/kg) for mercury in soils conservatively 

assumes that elemental mercury, a volatile metal, is present in the soil.  Risks associated with the 

inhalation route of exposure significantly impact the SCTL.  In contrast, the USEPA Region 9 residential 

preliminary remediation goal (PRG) table presents a value for mercury and compounds (23 mg/kg) but 

does not specifically present a PRG for elemental mercury in soils (i.e., the preparers of the table did not 

automatically assume elemental mercury would be present in soils).  Although it is plausible elemental 

mercury could be present in a sanitary landfill due to the disposal of thermometers, etc., it is unlikely that 

elemental mercury is the predominant form of mercury in the landfill.  The maximum detected mercury 

concentration in subsurface soils (4.2 mg/kg) marginally exceeds the State of Florida SCTL for residential 

soils.  As indicated in the preceding paragraph, adverse, non-carcinogenic health effects are not 

anticipated under the conditions established in the exposure assessment. 

 
E.6 RISK ASSESSMENT SUMMARY FOR SITE 14, SHORT-TERM SANITARY LANDFILL 

An HHRA was conducted for the chemical concentrations detected in six surface soil and two subsurface 

soil samples collected at Site 14.   

 

No chemicals were selected as COPCs for surface or subsurface soil.  Consequently, a quantitative 

HHRA (per USEPA guidelines) was not performed.  Because no COPCs were identified, adverse, non-

carcinogenic health affects are not anticipated under the conditions defined for the exposure assessment 

and cancer risks for the receptors of concern would not exceed the State of Florida cancer risk 

benchmark of 1 x 10-6 or the USEPA cancer risk range of 1 x 10-4 to 1 x 10-6.   

 

The risk assessment conducted per the State of Florida regulations and guidelines evaluated risks to a 

hypothetical future resident and a typical industrial worker using the published SCTLs for the residential 

and industrial land use scenarios, respectively.  Additionally, risks to a hypothetical future recreational 

user were evaluated using SCTLs specifically developed for this risk assessment as allowed in the State 
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of Florida regulations and guidelines.  None of the chemicals detected in the Site 14 surface or 

subsurface soils were identified as potential COCs based on a comparison of maximum detected 

concentrations and EPCs to these SCTLs. 

 

E.7 RISK ASSESSMENT SUMMARY FOR SITE 15, SOUTHWEST LANDFILL 

An HHRA was conducted for the chemical concentrations detected in 29 surface soil and five subsurface 

soil samples collected at Site 15.   

 

No chemicals were selected as COPCs for surface soil.  Aroclor-1242 and mercury were selected as 

COPCs for subsurface soil, and quantitative risk estimates were calculated for three future receptors (i.e., 

resident, typical industrial worker, and construction worker) per USEPA guidelines.  The non-cancer risk 

estimates (i.e., HIs) for the hypothetical future resident exposed to subsurface soil exceeded 1 for 

Aroclor-1242 indicating a potential for adverse, non-carcinogenic health effects under the conditions 

established in the exposure assessment.  The non-cancer risk estimates (i.e., HIs) for the typical 

industrial worker or the construction worker did not exceed 1.  The cancer risk estimate developed for the 

future resident hypothetically exposed to Aroclor-1242 in subsurface soils exceeded the State of Florida 

cancer risk benchmark of 1 x 10-6.  However, cancer risk estimates for the typical industrial worker and 

the construction worker did not, and none of the cancer risk estimates exceeded the USEPA cancer risk 

range of 1 x 10-4 to 1 x 10-6.  Risk estimates for mercury did not exceed USEPA or State of Florida risk 

benchmarks. 

 

The risk assessment conducted per the State of Florida regulations and guidelines evaluated risks to a 

hypothetical future resident and a typical industrial worker using the published SCTLs for the residential 

and industrial land use scenarios, respectively.  Additionally, risks to a hypothetical future recreational 

user were evaluated using SCTLs specifically developed for this risk assessment as allowed in the State 

of Florida regulations and guidelines.  No chemicals were identified as potential COCs for surface soils 

based on a comparison of maximum detected concentrations and EPCs to these SCTLs.  Aroclor-1242 

was selected as a potential COC for subsurface soils based on the comparison of the EPC to the relevant 

residential and industrial SCTLs.  The maximum detected Aroclor-1242 concentration (2.2 mg/kg) 

marginally exceeds the current SCTL for the industrial land use scenario (2.1 mg/kg) and would not 

exceed the proposed SCTL for the industrial land use scenario (2.6 mg/kg).  Aroclor-1242 was detected 

in only one of the five subsurface soil samples submitted for chemical analysis for the RI. 

 

E.8 RISK ASSESSMENT SUMMARY FOR SITE 16, OPEN DISPOSAL AND BURNING AREA 

An HHRA was conducted for the chemical concentrations detected in 27 surface soil and five subsurface 

soil samples collected at Site 16.   
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Four organics (cPAHs, Aroclor-1254, Aroclor-1260, and dieldrin) and six inorganics (antimony, barium, 

chromium, copper, lead, and mercury) were selected as COPCs for surface soil and evaluated in the 

quantitative HHRA conducted per USEPA guidelines.  The cPAHs, barium, cadmium, chromium, copper, 

and lead were selected as COPCs for subsurface soil and also evaluated per USEPA guidelines. The 

non-cancer risk estimates (i.e., HIs) did not exceed 1 for any of the receptors evaluated for exposure to 

surface or subsurface soils.  Consequently, adverse, non-carcinogenic health affects are not anticipated 

under the conditions defined for the exposure assessment.  Although the cancer risk estimate developed 

for the COPCs for surface soil for one of the five receptors evaluated (hypothetical future resident) 

exceeded the State of Florida cancer risk benchmark of 1 x 10-6, none of the cancer risk estimates 

exceed the USEPA cancer risk range of 1 x 10-4 to 1 x 10-6.  The primary risk drivers for surface soils 

were the cPAHs; chemical-specific risk estimates for all other COPCs are less than 2 x 10-7.  The cancer 

risk estimate for a construction worker exposed to subsurface soils is 2 x 10-6 (primarily due to 

chromium); risk estimates for the resident and typical industrial worker exposed to subsurface soils are 

less than 1 x 10-6.  The risk evaluation of lead concentrations detected in the Site 16 soils indicates 

exposure to the average lead concentration in the soils would not result in blood lead concentrations 

exceeding USEPA benchmarks.   

 

The risk assessment conducted per the State of Florida regulations and guidelines evaluated risks to a 

hypothetical future resident and a typical industrial worker using the published SCTLs for the residential 

and industrial land use scenarios, respectively.  Additionally, risks to a hypothetical future recreational 

user were evaluated using SCTLs specifically developed for this risk assessment as allowed in the State 

of Florida regulations and guidelines.  The following chemicals were identified as potential COCs for 

surface soils based on a comparison of maximum detected concentrations to these SCTLs: 

 

Residential SCTLs Industrial SCTLs Recreational SCTLs 
cPAHs None None 
Barium   
Copper   
Lead   

 

The quantitative risk assessment summarized in the preceding paragraph indicates cancer and non-

cancer risk estimates for all other chemicals listed above do not exceed USEPA or State of Florida risk 

benchmarks (i.e., a cancer risk level of 1 x 10-6 or an HI of 1).  The maximum concentrations of barium 

(257 mg/kg) and copper (202 mg/kg) exceed acute SCTLs.  However, only the barium and copper results 

reported for location 16S007 exceed the acute SCTLs.  The cPAH concentrations reported for this 

location also exceed non-apportioned SCTLs.    
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The following chemicals were identified as potential COCs for subsurface soils based on a comparison of 

maximum detected concentrations to SCTLs: 

 

Residential SCTLs Industrial SCTLs Recreational SCTLs 
Barium None None 
Copper   
Lead   

 

Maximum barium and copper concentrations in the subsurface soils exceed acute SCTLs.  The 

maximum, but not the average, lead concentrations in the subsurface soils exceed the SCTL. 

 

A screening level ecological risk assessment including Step 3A has been completed for surface soil at 

Whiting Field Site 16.  Following an initial screening step where maximum site concentrations of 

contaminants were compared to conservative screening values, a list of COPCs was developed.  COPCs 

consisted of PAHs, pesticides, PCBs, and metals.  Bioaccumulative COPCs were analyzed in a food 

chain model to evaluate potential risks associated with consumption of contaminated food.  The results of 

the food chain model indicated potential risks were primarily limited to lead.  The list of COPCs was 

refined through an evaluation of spatial distribution, frequency of detection and detection limits, receptor 

home range, constituent bioavailability, and background.  Additionally, COPC concentrations were 

compared to a variety of soil guidelines to reduce the uncertainty associated with using very conservative 

screening values, and to assist in characterizing spatial distribution of potential risk.  The results of the 

refinement analyses indicated that based on spatial coverage and hazard quotients, lead and zinc 

contribute the most to site-related risk.  The analyses further indicated that potential risk appears to be 

limited primarily to the vicinity of sampling locations 16S007 and 16S011.  These locations contained 

elevated concentrations of multiple COPCs including lead and zinc.   

 

E.9 RISK ASSESSMENT SUMMARY FOR SITE 17, CRASH CREW TRAINING AREA A 

An HHRA was conducted for the chemical concentrations detected in 34 surface soil and 15 subsurface 

soil samples collected at Site 17.  A 24-inch permeable soil layer and native grass cover were emplaced 

over the surface soil of the site in 1999 (Bechtel, March 2000).  Consequently, the surface soil data 

evaluated in this risk assessment actually represent the shallow subsurface soils underlying this 

permeable cap. This is an important consideration when interpreting the risk characterization results 

summarized below because, barring construction activities or an excavation bringing contaminated soils 

to the surface, the emplacement of the cap has eliminated direct receptor contact (and risk) to the soils 

underlying the cap.  According to Section 62-780.680(2)(b)(2) of proposed Rule 62-780, FAC, the 

criterion for direct contact exposure under Risk Management Option Level II is met by the emplacement 
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of an engineering control preventing human exposure, such as a permanent cover material or 2 feet of 

soil. 

 

Two organics (total xylenes, naphthalene), five inorganics (antimony, barium, cadmium, chromium, and 

copper), and TRPH were selected as COPCs for surface soil and evaluated in the quantitative HHRA 

conducted per USEPA guidelines.  Antimony and chromium were selected as COPCs for subsurface soil 

and also evaluated per USEPA guidelines.  The non-cancer risk estimates (i.e., HIs) developed for the 

resident, industrial worker, and construction worker exposed to TRPH in surface soils exceed 1 indicating 

a potential for non-carcinogenic health effects.  However, the HIs developed for all other COPCs in 

surface or subsurface soil did not exceed 1.  With the exception of the cancer risk estimates for the 

construction worker exposed to chromium in subsurface soils, none of the cancer risk estimates 

developed for the COPCs exceeded the State of Florida cancer risk benchmark of 1 x 10-6; none of the 

risk estimates exceeded the USEPA cancer risk range of 1 x 10-4 to 1 x 10-6.  As indicated below, 

chromium was not selected as a potential COC based on the comparison of maximum concentrations or 

EPCs to FDEP SCTLs for residential or industrial land use. 

 

The risk assessment conducted using the State of Florida regulations and guidelines evaluated risks to a 

hypothetical future resident and a typical industrial worker using the published SCTLs for the residential 

and industrial land use scenarios, respectively.  Additionally, risks to a hypothetical future recreational 

user were evaluated using SCTLs specifically developed for this risk assessment as allowed in the State 

of Florida regulations and guidelines.  The following chemicals were identified as potential COCs for 

surface soils based on a comparison of maximum detected concentrations and EPCs to these SCTLs: 

 

Residential SCTLs Industrial SCTLs Recreational SCTLs 
Barium TRPH None 
Copper   
TRPH   

 

The maximum concentrations of barium (168 mg/kg) and copper (235 mg/kg) exceed acute SCTLs.  

However, these metals were detected in two or three locations only at concentrations exceeding the 

acute SCTLs.  The EPC for TRPH (4,960 mg/kg) is an order of magnitude greater than the current 

residential SCTL (340 mg/kg). 

 

No chemicals were identified as potential COCs for subsurface soils based on a comparison of maximum 

detected concentrations or EPCs to SCTLs. 
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E.10 RISK ASSESSMENT SUMMARY FOR SITE 18, CRASH CREW TRAINING AREA B 

An HHRA was conducted for the chemical concentrations detected in 47 surface soil and 24 subsurface 

soil samples collected at Site 18.  A 24-inch permeable soil layer and native grass cover were emplaced 

over the surface soil of Site 18 in 1999 (Bechtel, 2000).  Consequently, the surface soil data evaluated in 

this risk assessment actually represent the shallow subsurface soils underlying this permeable cap. This 

is an important consideration when interpreting the risk characterization results summarized below 

because, barring construction activities or an excavation bringing contaminated soils to the surface, the 

emplacement of the cap has eliminated direct receptor contact (and risk) to the soils underlying the cap.  

According to Section 62-780.680(2)(b)(2) of proposed Rule 62-780, FAC, the criterion for direct contact 

exposure under Risk Management Option Level II is met by the emplacement of an engineering control 

preventing human exposure, such as a permanent cover material or 2 feet of soil. 

 

Three organics (cPAHs, 2-methylnaphthalene, and naphthalene), three inorganics (barium, cadmium, and 

copper), and TRPHs were selected as COPCs for surface soil and evaluated in the quantitative HHRA 

conducted per USEPA guidelines.  2-Methylnaphthalene, naphthalene, and TRPH were selected as 

COPCs for subsurface soil and also evaluated per USEPA guidelines.  The non-cancer risk estimates 

(i.e., HIs) developed for the resident, industrial worker, and construction worker exposed to TRPH in 

surface soils and for the resident and construction worker exposed to TRPH in subsurface soils exceeded 

1 indicating a potential for non-carcinogenic health effects.  However, the HIs developed for all other 

COPCs in surface or subsurface soil did not exceed 1.  Although the cancer risk estimate developed for 

the COPCs for surface soil for the hypothetical future resident and the typical industrial worker exceeded 

the State of Florida cancer risk benchmark of 1 x 10-6, none of the cancer risk estimates exceed the 

USEPA cancer risk range of 1 x 10-4 to 1 x 10-6.  The primary risk drivers for surface soils were the 

carcinogenic PAHs; chemical-specific risk estimates for all other COPCs are less than 4 x 10-9.  cPAHs 

were only detected in 1 of 47 surface soil samples; the TRPH concentration reported for this sample was 

18,000 mg/kg. 

 

The risk assessment conducted per the State of Florida regulations and guidelines evaluated risks to a 

hypothetical future resident and a typical industrial worker using published SCTLs for the residential and 

industrial land use scenarios, respectively.  Additionally, risks to a hypothetical future recreational user 

were evaluated using SCTLs specifically developed for this risk assessment as allowed in the State of 

Florida regulations and guidelines.  The following chemicals were identified as potential COCs for surface 

soils based on a comparison of maximum detected concentrations and EPCs to these SCTLs: 
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Residential SCTLs Industrial SCTLs Recreational SCTLs 
cPAHs cPAHs cPAHs 
TRPH TRPH  
Barium   
Copper   

 

However, the predominant contaminant is TRPH. As noted above, cPAHs were detected in one surface 

soil sample only.  The maximum concentration of copper (864 mg/kg) is greater than three times the 

SCTL, which is based on acute health effects (110 mg/kg).  With one exception, the TRPH concentrations 

were also elevated in samples with copper concentrations exceeding this SCTL. 

 

TRPH was the only contaminant selected as a potential COC for subsurface soils. The maximum 

detected concentration (7,190 mg/kg) and EPC (3,742 mg/kg) exceeded both residential and industrial 

SCTLs (340 mg/kg and 2,500 mg/kg, respectively). 

 



TABLE ES-1

SUMMARY OF HUMAN HEALTH RISK ASSESSMENT RESULTS
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

NAVAL AIR STATION, WHITING FIELD
MILTON, FLORIDA

PAGE 1 OF 1

Rev. 01
09/28/06

Site Soil Dataset Evaluated
Cancer Risk 
Estimates 
>1x10-4

Cancer Risk Estimates >1 x 10-6 Hazard Index >1? Direct Contact FDEP COCs?
Comments

9 Surface Soil No No No No
Site 9 is a  two acre waste fuel disposal pit which is currently covered with 24 inches of soil and a native grass cover.  
The cap currently prevents direct contact exposure to underlying soils.  The site is currently unused. The risk evaluation 
is limited by the fact that only five surface soil samples and no subsurface soils have been collected at Site 9.

10 Surface Soil No

Resident (2E-05)
Industiral worker (5E-05)

Construction worker (2E-06)
Recreational user (3E-06)

No Level 1:  cPAHs, Barium, TRPH
Level 2 and Level 3: cPAHs

Subsurface Soil No Construction worker (1E-05) No None

11 Surface Soil No Resident (3E-06) No Level 1:  Dieldrin, Lead

Subsurface Soil No No No None

12 Surface Soil No No No None

Subsurface Soil No No No None

13 Surface Soil No No No None

Subsurface Soil No No No Level 1: Mercury

14 Surface Soil No No No None

Subsurface Soil No No No None

15 Surface Soil No No No None

Subsurface Soil No Resident (4E-06) Resident (2) Level 1:  Aroclor 1242

16 Surface Soil No Resident (5E-06) No Level 1: cPAHs, Barium, Copper, Lead
Subsurface Soil No Construction worker (2E-06) No Level 1:  Barium, Copper, Lead

17 Surface Soil No No No except for TRPH. Level 1:  Barium, Copper, TRPH
Level 2:  TRPH

Subsurface Soil (<15 bgs) No Construction worker (2E-06) No None
Subsurface Soil (>15 bgs) No No No None

18 Surface Soil No Resident (1E-05)
Industrial worker (2E-06) No except for TRPH.

Level 1: cPAHs, Barium, Copper, TRPH      
Level 2: cPAHs, TRPH                    

Level 3: cPAHs

Subsurface Soil (<15 bgs) No No No except for TRPH. Level 1:  TRPH
Subsurface Soil (>15 bgs) No No No except for TRPH. Level 1:  TRPH

Site 18 is a five acre  former fire training area which is covered with 24 inches of soil and a native grass cover.  The cap 
currently prevents direct contact exposure to underlying soils.  TRPH is the predominant contaminant.  HIs developed for
the resident, industrial worker, and construction worker exposed to TRPH in surface and subsurface soils underlying cap 
exceed 1. 

Site 10 is a four acre open disposal area adjacent to Site 9 which is currently covered with 24 inches fo soil and a native 
grass cover.  The cap currently prevents direct contact exposure to underlying soils.  The site is currently unused.  The 
risk evaluation is limited by the fact that only three subsurface soil samples have been collected at Site 10.       

Site 11 is a three acre area composed of an old borrow pit and an open disposal area.  The site is unused at this time.  
The risk evaluation is limited by the fact that only three subsurface soil samples have been collected at Site 11.  There is 
one lead "hot spot" location (11-SL-02; 2,230 mg/kg).

Site 12 is a 0.1 acre used for sludge disposal.  The site is unused at this time and is heavily vegetated.

Site 13 is a four acre sanitary landfill which was closed and covered in 1984.  The site is unused with exposed soil and 
sparse vegetation.  The risk evaluation is limited by the fact that only three subsurface soils were collected at the site.  
The maximum detected mercury concentration in the subsurface soils marginally exceeds the State of Florida SCTL for 
residential soils.

Site 14 is a three acre sanitary landfill closed in 1979.  The site is unused with some exposed soil.  The risk evaluation is 
limited by the fact that only six surface soil and two subsurface soil samples were collected at the site.

Site 15 is a 21 acre operational landfill at which operations ceased in 1979.  The site is currently unused  with sparse 
vegetation.  The risk evaluation is limited by the fact that only five subsurface soil samples have been collected at Site 
15.

Site 16 is a 12 acre prior disposal area which was closed in 1965.  The area is currently unused with good vegetative 
cover.  The risk evaluation is limited by the fact that only five subsurface soil samples have been collected at the site.

Site 17 is a four acre  former air crash training/fire training area which is covered with 24 inches of soil and a native 
grass cover.  The cap currently prevents direct contact exposure to underlying soils.  HIs developed for the resident, 
industrial worker, and construction worker exposed to TRPH in surface soils underlying cap exceed 1. 

CPAHs - Carcinogenic polycyclic aromatic hydrocarbons.
TRPH - Total recoverable petroleum hydrocarbons.
FDEP - Florida Department of Environmental Protection.
COC - Chemical of concern.
bgs - below ground surface.
< - less than.
> - greater than.
SCTL - Soil Clean-Up Target Level.



1.0  INTRODUCTION 

This risk assessment report provides a re-evaluation of the risk assessments of soils presented in the 

remedial investigation (RI) reports previously prepared for Sites 9 through 18 at the Naval Air Station 

(NAS) Whiting Field, Milton, Florida.  The original risk assessments were conducted by Harding Lawson 

Associates (HLA) in 1999 and 2000.  The risk assessments and associated RIs are part of environmental 

investigations conducted by Naval Facilities Field Division South as part of the Department of Defense 

(DoD) Installation Restoration (IR) program.  The IR program was designed to identify and abate or 

control contaminant migration resulting from past operations at naval installations. 

 

1.1 OBJECTIVES AND SCOPE OF WORK 

The risk assessments originally prepared in 1999 and 2000 were re-evaluated primarily because of 

changes in the risk assessment protocols and guidance recommended by the United States Navy and the 

United States Environmental Protection Agency (USEPA) since 2000, and because of proposed, 

significant changes in State of Florida Department of Environmental Protection (FDEP) regulations that 

potentially impact remedial decisions for the following sites:  

 

• Site 9 – Waste Fuel Disposal Pit 

• Site 10 – Southeast Open Disposal Area A 

• Site 11 – Southeast Open Disposal Area B 

• Site 12 – Tetraethyl Lead Disposal Area 

• Site 13 – Sanitary Landfill 

• Site 14 – Short-Term Sanitary Landfill 

• Site 15 – Southwest Landfill 

• Site 16 – Open Disposal and Burning Area 

• Site 17 – Crash Crew Training Area A 

• Site 18 – Crash Crew Training Area B 

 

Recent Navy and USEPA policy and guidance documents for risk assessment and for the statistical 

analyses used to support both human and ecological risk assessments include but are not limited to the 

following: 

 

• Navy Policy on the Use of Background Chemical Levels, Department of the Navy, (January 2004). 

 

• Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites 

(USEPA, December 2002a). 
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• The Role of Background in the CERCLA Cleanup Program (USEPA, April 2002).  

 

• Guidance for Comparing Background and Chemical Concentrations in Soil for CERCLA Sites 

(USEPA, September 2002).  

 

Additionally, proposed FDEP regulations potentially impacting risk assessments and clean-up decisions 

at Site 9 through 18 are found in the draft rules for Chapters 62-777 and 62-780 of the Florida 

Administrative Code (FAC).  The risk assessments presented in this document considered current risk 

assessment standards, criteria, and guidelines established or proposed by both the USEPA and FDEP.  

They also considered remedial actions conducted since the RIs published in 1999 and 2000 and the 

results of intensive background soil investigations/evaluations conducted for NAS Whiting Field in recent 

years. 

 

The risk assessments included in this report provide a re-evaluation of the analytical data available for 

surface and subsurface soils only.  The risk assessment of analytical data for groundwater will be 

provided separately in the Site 40 RI Report.  A re-evaluation of risk estimates for surface waters and 

sediments was not required because minimal contamination was detected in the surface water samples 

reported in the original RI reports, sediment samples were not collected at any of the sites under 

investigation, and there are no permanent surface water bodies in the immediate vicinity of Sites 9 

through 18.  

 

Human health risk assessment (HHRA) re-evaluations are provided for soils at Sites 9 through 18.  

However, the ecological risk assessments (ERAs) presented in the original RI reports for Sites 11 and 16 

only are updated.  The ERAs for Sites 9, 10, 12, 13, 14, 15, 17, and 18 did not require a risk assessment 

re-evaluation either because no chemicals of potential concern for ecological receptors were identified in 

the original RIs or because an interim action eliminating an ecological risk assessment concern was 

conducted for the site. 

 

1.2 REPORT ORGANIZATION 

This risk assessment report is organized in 12 sections.  Section 1 provides this brief introduction 

outlining the scope of work and the objectives of the risk assessment re-evaluations.  Section 2 details 

the methodology used to perform the risk assessments.  The site-specific risk assessments for Sites 9 

through 18 are presented in Sections 3 through 12.  All of the detailed statistical analyses conducted in 

support of the human and ecological risk assessments are presented in Appendix A.  Supporting 

calculations and documentation for the human health and ecological risk assessments are found in 

Appendices B and C, respectively. 
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This risk assessment report is an update to the risk assessment information in the original RI reports 

published in 1999 and 2000.  The detailed site investigation, geological, hydrogeological, nature and 

extent, and fate and transport information presented in the original RI reports is not repeated in this 

report.  The reader is referred to the original RI reports for figures depicting site-specific features and 

surface and subsurface soil sample locations. 

 



2.0  RISK ASSESSMENT METHODOLOGY 

This section presents the human health risk assessment (HHRA) methodology and the screening level 

ecological risk assessment (SLERA) methodology used to evaluate chemical concentrations in surface 

and subsurface soil at Sites 9, 10, 11, 12, 13, 14, 15, 16, 17 and 18 at NAS Whiting Field.  These sites 

were previously evaluated in 1999 and 2000 using the methodology described in the Remedial 

Investigation and Feasibility Study General Information Report (GIR) (ABB-ES, January 1998). The risk 

assessments for these sites are being re-evaluated and updated to assure they are in compliance with 

current USEPA, State of Florida, and Navy guidance/methods and to update any risk assessment results 

with potential impact on risk management decisions for these sites.  The objective of the risk 

assessments is to determine whether detected concentrations of chemicals in surface and subsurface soil 

at these sites pose significant threats to potential human or ecological receptors under current and/or 

future land use.  The potential risks to receptors are estimated based on the assumption no further 

actions are taken to control contaminant releases or prevent receptor exposure.  Details relevant to the 

individual sites are presented and discussed in the site-specific risk assessment reports (Sections 3.0 

through 12.0).  

 

2.1 HUMAN HEALTH RISK ASSESSMENT PROTOCOL 

The following USEPA, State of Florida DEP, and Navy guidance documents and regulations were used to 

develop the HHRA methodology and to evaluate potential risks for each site: 

 

• Conducting Human Health Risk Assessments under the Environmental Restoration Program, 

Department of the Navy, February 2001.    

 

• Navy Policy on the Use of Chemical Background Levels, Department of the Navy, January 2004.   

 

• Technical Report: Development of Soil Cleanup Target Levels for Chapter 62-777, F.A.C., Florida 

Department of Environmental Protection (FDEP), August 1999.   (A draft update to this report and 

associated proposed regulations presented in State of Florida DEP Rule 62-780, dated February 

2004, were also considered in this risk assessment report.) 

 

• Draft Guidance for Comparing Site Contaminant Concentration Data with Soil Cleanup Target Levels, 

Florida Department of Environmental Protection (FDEP), February 2004.  

 

• Risk Assessment Guidance for Superfund:  Volume I, Human Health Evaluation Manual (Part A), 

USEPA, December 1989.   
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• Human Health Evaluation Manual, Supplemental Guidance:  Standard Default Exposure Factors, 

USEPA, March 1991.     

 

• Guidance for Data Usability in Risk Assessment (Part A), USEPA, April 1992.    

 

• Supplemental Guidance to RAGS:  Calculating the Concentration Term, USEPA, May 1992.     

 

• Preliminary Review Draft:  Superfund’s Standard Default Exposure Factors for the Central Tendency 

and Reasonable Maximum Exposure, USEPA, May 1993.   

 

• Soil Screening Guidance: Technical Background Document, USEPA, July 1996.     

 

• Exposure Factors Handbook, USEPA, August 1997.    

 

• Supplemental Guidance to RAGS: Region IV Bulletins, Human Health Risk Assessment, USEPA 

Region 4, May 2000. 

 

• Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part E, 

Supplemental Guidance, Dermal Risk Assessment) Interim Guidance, USEPA, September 2001.   

 

• Role of Background in the CERCLA Cleanup Program, USEPA, April 2002.  

 

• Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, USEPA, 

December 2002b.    

 

• Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites, 

USEPA, December 2002a.     

 

The components of a HHRA are addressed in the following sections: 

 

• Data Evaluation Protocol [including data usability assessment; chemical of potential concern (COPC)] 

selection) 

• Exposure Assessment 

• Toxicity Assessment  

• Risk Characterization 

• Uncertainty Analysis 
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The risk assessment presented in this report considers both USEPA and FDEP policies and guidelines 

available for conducting human health risk assessments. Quantitative risk estimates are developed for 

receptor exposure to surface and subsurface soil using the “risk-ratio” approach defined in Section 2.1.2.3. 

USEPA Region IV supports the use of this technique. Additionally, most of the site-soil-concentration to 

FDEP Soil Clean-up Target Level (SCTL) comparisons recommended in FDEP Proposed Rule 62-780 are 

provided.  This proposed rule presents a phased (i.e., Level 1, Level 2, Level 3) risk-based corrective 

action process (RBCAP) that is iterative and tailors site rehabilitation tasks to site-specific conditions and 

risks. 

 

2.1.1 Data Evaluation Protocol 

Data evaluation, the first component of a baseline HHRA, is a two-step, medium-specific task involving 

the compilation and evaluation of analytical data.  The first step involves the compilation of the analytical 

database and an evaluation of data usability for purposes of HHRA. The second step of the data 

evaluation is the selection of a medium-specific list of COPCs which are used to quantitatively or 

qualitatively determine potential human health risks for site media.  COPCs are selected primarily based 

on a toxicity screen (i.e., a comparison of site contaminant concentrations to conservative toxicity 

screening values) and a background screen (i.e., a comparison of site concentrations to background 

concentrations).  In addition, as discussed below, factors such as frequency of detection are considered 

in some cases.  The results of the COPC selection are documented in the site-specific COPC selection 

tables (Sections 3.0 through 12.0). 

 

2.1.1.1 Data Usability 

Data collected from the field investigations conducted from 1992 to 1996 and reported in the RI reports 

prepared by ABB Environmental Services, Inc. (ABB-ES) in 1999 and 2000 were used to re-assess risks 

to potential human receptors.  Additional data collected at some sites post the RIs (e.g., samples 

collected for lead analysis at Site 11) were also included in the revised risk assessment evaluations.  

Analytical data for each site is presented and described in the site-specific risk assessments (Sections 

3.0 through 12.0 of this report).  The data were validated according to USEPA data validation guidelines 

as described in the GIR (ABB-ES, January 1998).  Data quality issues affecting risk assessments were 

discussed in detail in the original site-specific risk assessments presented in the RI reports published in 

1999 and 2000.   

 

Fixed-based analytical results only from the field investigations were used in the quantitative risk 

evaluation.  All detected concentrations with "J" qualifiers are considered positive detections and were 

used in the risk evaluation.  Data with "U" and "UJ" qualifiers and data qualified because of blank 
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contamination were retained and evaluated as nondetects. Field measurements and data regarded as 

unreliable (i.e., qualified as "R" during the data validation process) were not used in the quantitative risk 

assessment.   

 

2.1.1.2 Selection of Chemicals of Potential Concern for Quantitative Risk Assessment 

The selection of COPCs is a qualitative screening process used to limit the number of chemicals and 

exposure routes quantitatively evaluated in the baseline HHRA to those site-related constituents that 

dominate overall potential risks.  Screening, primarily by risk-based concentrations and basewide 

background levels, is used to focus the risk assessment on meaningful chemicals and exposure routes. 

 

In most cases, a chemical is selected as a COPC and retained for further quantitative risk evaluation if 

the maximum detection in a sampled medium exceeds the selected risk-based concentration(s) (i.e., the 

COPC screening level) and the chemical is determined to be present at concentrations exceeding 

background.  This second condition applies only to those chemicals for which background comparison is 

possible and appropriate (e.g., metals).  (Background data are not available for organic chemicals).  

Chemicals eliminated from further evaluation at this time are assumed to present minimal risks to 

potential human receptors.  Medium-specific tables summarizing the selection of COPCs are included in 

the site-specific risk assessments (Sections 3.0 through 12.0 of this report). 

 

2.1.1.2.1 COPC Screening Levels 

Several types of screening concentrations were used to identify COPCs for soils at Sites 9 through 18.  

The screening concentrations were based on the following USEPA and State of Florida criteria:  

 

• USEPA Region 9 Preliminary Remediation Goals (PRGs) for Residential Soil (USEPA Region 9, 

October 2002) 

 

• Florida Soil Target Cleanup Levels (STCLs) for Direct Contact (FDEP, August 1999) (Proposed 

values, dated February 2004, are also included on the COPC selection tables as a point of reference.  

According to the DEP, the proposed values may not be finalized until November 2004 or later.) 

 

Most of the Region 9 PRGs and State of Florida STCLs are based on a Hazard Quotient (HQ) of 1.0 (i.e., 

a no adverse non-carcinogenic effect level) or a cancer risk level of 1X10-6 (i.e., a one-in-one million 

probability of developing cancer) but are adjusted (lowered) to reflect cumulative risk issues (e.g., Region 

9 PRGs are typically adjusted to reflect a HQ of 0.1).  The screening levels for both carcinogens and non-

carcinogens were developed in keeping with the simple apportionment approach presented in Rule 

Development Workshop for Chapters 62-770, -777, -780, and -785, F.A.C, Additive Effects and 
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Apportionment (FDEP, online at http://fdep.ifas.ufl.edu/).  For example, if there are 10 carcinogens 

present in an environmental media, the carcinogenic screening levels are based on 1x10-7 cancer risk 

level so the total cancer risk from exposure to contaminants in a medium at a site does not exceed 1x10-6.  

The adjusted values are used as COPC screening levels. 

 

Because of the different exposure scenarios for potential human receptors, COPCs are identified 

separately for surface and subsurface soil.  Surface soil is defined as soil collected from 0 to 2 feet below 

ground surface (bgs) and subsurface soil is defined as soil collected from depths of 2 to 15 feet bgs 

(ABB-ES, January 1998).  A few soil samples were collected at depths greater than 15 feet bgs at some 

sites.  While human receptors are not likely to directly contact soils deeper than 15 feet bgs, these 

samples were evaluated in the site specific risk assessments for purposes of completeness.  Quantitative 

risk estimates are presented for COPCs detected in these soils in the uncertainty section of the site-

specific risk assessments (Section 3.0 through 12.0). 

 

Exposure to COPCs in subsurface soil is typically evaluated only for potential exposure during 

construction or excavation activities.  Therefore, a construction/excavation worker is considered to be the 

receptor most likely exposed to COPCs in subsurface soil.  However, subsurface soil could potentially be 

brought to the surface during future excavation projects resulting in exposure of other receptors such as 

future residents or workers.  For this reason, potential exposure of residents and typical industrial workers 

to subsurface soils are also evaluated in the site-specific risk assessments. 

 

Screening Levels for Lead 

Limited criteria are available to evaluate the potential risks associated with lead.  There are no strictly risk-

based concentrations for this chemical because the USEPA has not derived toxicity values [i.e., cancer 

slope factors (CSFs), reference doses (RfDs)] for lead.  However, recommended screening levels are 

available for lead in soil and are frequently used to indicate the need for response activities.  

 

Guidance from both the Office of Prevention, Pesticides, and Toxic Substances (OPPTS) and the Office 

of Solid Waste and Emergency Response (OSWER) recommend 400 mg/kg as the lowest screening level 

for lead-contaminated soil in a residential setting where children are frequently present (USEPA, July 

1994).  OPPTS identifies 2,000 to 5,000 mg/kg as an appropriate range for areas where contact with soil 

by children in a residential setting is less frequent.  A value of 400 mg/kg is used as the screening level 

for COPC selection for both surface and subsurface soil. 

 

Guidance for the USEPA Technical Review Workgroup (TRW) for Lead indicates that “a reasonable 

screening level for soil lead at commercial/industrial (i.e., non-residential) sites is 800 mg/kg” for a typical 

non-contact intensive worker (USEPA, April 2004).  This value is not used for COPC selection but may be 
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used in the qualitative evaluation of lead.  The current State of Florida commercial/industrial SCTL for 

lead in soil is 920 mg/kg (FDEP, August 1999).   

 

Essential Nutrients and Chemicals without Toxicity Criteria 

The essential nutrients calcium, magnesium, potassium, and sodium are not included in the COPC 

screening process.  These inorganic chemicals are naturally abundant in environmental matrices and are 

only toxic at high doses and, because of the lack of toxicity criteria, risk-based COPC screening levels are 

not available for these chemicals in the Region 9 PRG table or FDEP SCTL tables. 

 

Risk-based screening levels are currently not available for several constituents detected at the NAS 

Whiting Field sites [e.g., acenaphthylene, benzo(g,h,i)perylene, 2-methylnaphthalene, phenanthrene, 

delta-BHC, endosulfans, chlordanes, and endrin ketone].  Therefore, screening levels available for 

surrogate chemicals are used as screening levels for these constituents, as recommended, for example, 

by USEPA Region 1 (USEPA, August 1999).  For example, in the COPC selection for NAS Whiting Field 

sites, the screening level for acenaphthene is used as a surrogate for acenaphthylene, pyrene for 

benzo(g,h,i)perylene and phenanthrene, naphthalene for 2-methylnaphthalene, alpha-BHC for delta-BHC, 

endrin for endrin aldehyde and endrin ketone, chlordane for chlordane compounds, and endosulfan for 

endosulfan compounds.  Surrogate compounds are identified on each applicable site-specific COPC 

selection table. 

 

2.1.1.2.2 Background Screen 

Background concentrations are those that would exist in the absence of influence from site operations.  

For soils, background concentrations are the concentrations found in soils not influenced by site 

operations.  The development of soil background datasets for NAS Whiting Field is discussed in 

Appendix A.  If the detected site concentrations of an analyte are less than background levels, the analyte 

is not selected as a COPC.  

 

The elimination of chemicals as site-related COPCs on the basis of background comparisons follows 

Navy Policy on the Use of Background Chemical Levels (Department of the Navy, January 2004).  This 

document also presents the Navy’s interpretation of the USEPA guidance provided in the document titled 

Role of Background in the CERCLA Cleanup Program (USEPA, April 2002) and details the methodology 

to be used in evaluating background under the Navy’s Environmental Restoration and Base Realignment 

and Closure (BRAC) programs.  Navy policy applies to both the screening-level and baseline risk 

assessments and requires the following: 
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1. A clear and concise understanding of chemicals released from a site thus ensuring the Navy is 

focusing on remediating the release. 

 

2. The use of background data in the screening-level risk assessment. 

 

a. The comparison of site chemical levels to risk-based screening criteria. 

b. The comparison of site chemical levels to background concentrations. 

c. The identification of site-related COPCs based on screening criteria comparisons AND 

background comparisons.  Site-related COPCs are those chemicals with concentrations 

exceeding risk-based screening criteria AND background concentrations.  To the extent possible, 

site-related COPCs are further evaluated quantitatively in the baseline risk assessment.  (Non-

site-related COPCs are further discussed in the risk characterization sections of the baseline risk 

assessments.) 

 

3. The consideration of background in the baseline risk assessment. 

 

a. The calculation of risk estimates for site-related COPCs only. 

b. The further evaluation of non-site-related COPCs in the risk characterization section only (e.g., 

the evaluation of chemicals detected at concentrations exceeding screening criteria but less than 

background concentrations).  Non-site-related COPCs are compared to risk-based screening 

benchmarks and discussed in the risk characterization sections.  The Navy considers this 

comparison to be consistent with USEPA’s Role of Background in the CERCLA Cleanup Program 

(USEPA, April 2002). 

 

4. The selection of site cleanup remedial goals at levels not less than background levels.  Additionally, 

cleanup levels should not be developed for chemicals not identified as chemicals of concern (COCs).  

As defined in the Navy guidance, COCs are site-related COPCs found to be the risk drivers in the 

baseline risk assessment and that may pose unacceptable human or ecological risks. 

 

The statistical analysis protocols for the comparisons of site and background soils data are presented in 

Appendix A.  The recommended statistical analysis follows guidance provided in the USEPA’s Guidance 

for Comparing Background and Chemical Concentrations in Soil for CERCLA Sites (USEPA, September 

2002).  As indicated in this guidance document, the background comparisons involve statistical dataset-

to-dataset comparisons rather than simple site concentration-to-background benchmark comparisons 

such as comparing maximum site concentrations to maximum background concentrations. According to 

the guidance, simple number-to-number comparisons “can be used with very small data sets but are 

highly uncertain.”  
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The background data for surface and subsurface soil are presented in Appendix A.  The results of the 

background screens are presented in the COPC selection tables of each site-specific risk assessment 

(Sections 3.0 through 12.0).  Supporting documentation for the background screens is also presented in 

Appendix A. 

 

2.1.1.2.3 Frequency Screen 

If an analyte is detected in less than 5 percent of the samples, it may not be selected as a COPC (ABB-

ES, January 1998).  A frequency screen is conducted only when there are 20 or more samples of the 

medium of concern.  The decision to eliminate a chemical because of low detection frequency is also 

based on site history (i.e., is there a reason to believe a chemical may or may not be related to past site 

activities) and the magnitude of the concentration (i.e., does the concentration of a chemical indicate a 

potential hotspot area).  

 

2.1.1.2.4 Decision Rules for Establishing Chemicals of Potential Concern 

The applicable decision rules for the selection of COPCs are as follows: 

 

• A chemical detected in soil is selected as a COPC for soil if the maximum concentration exceeds the 

screening level for soil and if the background screen indicates the site concentrations are statistically 

greater than the corresponding background concentrations.   

 

• Individual chemicals are eliminated as COPCs if they are detected at a frequency of less than 

5 percent in any given medium but only if there are no other indications the chemical would pose an 

unacceptable risk to receptors (e.g., there is no evidence of a contaminant “hot spot”).  Chemicals 

exhibiting unusually high concentrations or are clearly site-related may be retained as COPCs at the 

discretion of the human health risk assessor.  

 

• If a chemical is not detected in any of the samples in a particular medium, and the detection limits 

exceeds the risk-based screening levels, the chemical is not selected as a COPC but is qualitatively 

discussed in the uncertainty analysis section. 

 

• The essential nutrients (calcium, magnesium, potassium, and sodium) are not identified as COPCs.   

 

• Chemicals with concentrations exceeding toxicity screening concentrations but are determined to be 

less than background concentrations based on the background screen are not selected as COPCs 

but are further evaluated (qualitatively or quantitatively) in the risk characterization and uncertainty 
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sections of the site-specific risk assessments.  This evaluation is included in the HHRA as suggested 

by the following USEPA guidance documents: The Role of Background in the CERCLA Cleanup 

Program (April 2002) and Guidance for Comparing Background and Chemical Concentrations in Soil 

for CERCLA Sites (September 2002). 

 

2.1.2 Exposure Assessment/Estimation of Risk 

The exposure assessment defines and evaluates, quantitatively or qualitatively, the type and magnitude 

of human exposure to the chemicals present at or migrating from a site.  The exposure assessment is 

designed to depict the physical setting of the site, to identify potentially exposed populations and 

applicable exposure pathways, to determine concentrations of COPCs to which receptors might be 

exposed, and to estimate chemical intakes under the identified exposure scenarios.  Actual or potential 

exposures at a site are determined based on the most likely pathways of contaminant release and 

transport, as well as human activity patterns.  A complete exposure pathway has three components:  (1) a 

source of chemicals that can be released to the environment, (2) a route of contaminant transport through 

an environmental medium, and (3) an exposure or contact point for a human receptor.  These 

components can be integrated and described by means of a conceptual site model (CSM), which is an 

essential element of the exposure assessment.   

 

Current or potential human exposures identified by the CSM are evaluated using the “risk-ratio” approach 

defined in Section 2.1.2.3.  As noted above, this approach is supported by USEPA Region 4.  The 

approach uses exposure point concentrations (EPCs) for the COPCs in soil and relevant risk-based 

concentrations to generate cancer and non-cancer risk estimates for receptors of concern.  The risk-

based concentrations used to estimate risk are the FDEP SCTLs developed for the residential and 

industrial land use scenarios and risk-based concentrations developed for other receptors using USEPA 

and FDEP guidance documents.  The risk-based concentrations define and incorporate all the exposure 

factors (e.g., soil ingestion rates) used to determine chemical intake/exposure by receptors of concern. 

 
2.1.2.1 Conceptual Site Model 

The foundation of an exposure assessment is the CSM, which identifies site characteristics including 

potential contaminant sources, contaminant release mechanisms, transport routes, receptors under 

current and future land use scenarios, and other appropriate information.  The CSM integrates 

information regarding the physical characteristics of the site, exposed populations, sources of 

contamination, and contaminant mobility (fate and transport) to identify potential exposure routes and 

receptors to be evaluated in the risk assessment.  A well-defined CSM allows for a better understanding 

of the risks at a site and aids risk managers in the identification of the potential need for remediation.  A 

general overview of CSM information relevant to Sites 9 through 12 is provided below; more site-specific 
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information is presented in Sections 3.0 through 12.0.  Table 2-1 provides a general summary of the 

potential receptors and exposure routes evaluated in the site-specific risk assessments.   

 

As note above, the CSM depicts the relationships among the following elements: 

 

• Site sources of contamination 

• Contaminant release mechanisms 

• Transport/migration pathways 

• Exposure routes 

• Potential receptors 

 

A general discussion of these elements is provided in following paragraphs.   

 

Sources of Environmental Contamination 

The sources, contaminated media, and types of contamination for each site are presented and discussed 

in the site-specific HHRAs.  In overview, most of the sites evaluated in this risk assessment are disposal 

or landfill areas.  However, two of the sites were crash crew training areas (Sites 17 and 18).  Most of the 

sites under investigation are 2 to 5 acres in size.  However, Site 12 is only 0.1 acre and Sites 15 and 16 

are 21 and 12 acres, respectively.  With the exception of Sites 17 and 18, volatile organic chemicals are 

not significant site contaminants.  Semivolatile organics (e.g., total petroleum hydrocarbons) and metals 

(e.g., lead, cadmium) are the predominant COPCs at most of the sites.  Surface and subsurface soils are 

the primary media impacted by environmental contamination and are the only media evaluated in this risk 

assessment. 

 

Potential Contaminant Migration Routes 

Assuming surface and subsurface soil contamination has occurred as a result of chemical usage/waste 

disposal and chemicals may migrate to deeper subsurface soils and groundwater, the primary plausible 

contaminant release and migration mechanisms at NAS Whiting Field Sites 9 through 18 are as follows: 

 

• Migration of soil contaminants downward through the soil column with infiltrating precipitation.  

Chemicals may continue to migrate in groundwater via dispersion and advection in the downgradient 

direction.  Depth to groundwater at Sites 9 through 14 is approximately 50 to 55 feet bgs.  Depths to 

groundwater at Sites 17 and 18 are 85 and 70 feet bgs, respectively.  The depth to groundwater at 

Sites 15 and 16 ranges from 10 to 40 feet bgs.  An evaluation of groundwater and the potential for 

leaching from soils to groundwater will be presented in the Site 40 RI report.  However, based on the 
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groundwater analytical data presented in the 1999 and 2000 RI reports, the importance of chemical 

migration from soils to groundwater appears to be somewhat limited.  

 

• Migration of fugitive dusts and volatile organic compounds (VOCs) from surface soils (and subsurface 

soils if construction/excavation activities occur) into ambient air.   Currently, Sites 9 through 12 are 

unused areas overgrown with vegetation.  Additionally, an engineered soil cover was added to Sites 9, 

10, 17, and 18 in 1999.  Consequently, the potential for migration of airborne fugitive dusts and VOCs 

from the surface soils at Sites 9 through 18 is not significant. 

 

The potential for migration of contaminants in soil at each site is further discussed in the site-specific risk 

assessments.  Because no surface water bodies (other than intermittent streams) are present in the 

immediate vicinity of NAS Whiting Field Sites 9 through 18, the potential for runoff from surface soil to a 

surface water body is not addressed.  The potential for migration of chemicals from soils to groundwater to 

surface water downgradient of Sites 15 and 16 (i.e., Clear Creek) is discussed in the site-specific risk 

assessments. 

 

Potential Current and Future Receptors of Concern and Exposure Pathways 

NAS Whiting Field is an active facility and will remain active for the foreseeable future.  However, for 

purposes of completeness, the baseline risk assessments prepared for Sites 9 through 18 consider 

receptor exposure under residential, industrial, and recreational land use scenarios.  Based on current 

and potential future land use, the following potential receptors may be exposed to contaminated 

environmental media at Sites 9 through 18: 

 

• Site Maintenance Worker – An on-site receptor under current/future land use.  This includes adult 

military or civilian personnel assigned to work (primarily groundskeeping/outdoor maintenance 

activities) at a site.  This receptor could be exposed to surface soil by incidental ingestion, dermal 

contact, and inhalation (i.e., airborne particulates/vapors) during groundskeeping or maintenance 

activities.  This receptor would not be expected to be routinely exposed to subsurface soils.  This 

receptor is expected to be exposed to surface soil for 30 days per year based on professional 

judgment (ABB-ES, 1998).  The maintenance worker may be the only potential current receptor for 

Sites 9 through 18 because the sites are currently unused and overgrown with vegetation. 
 

• Construction/Excavation Worker – A plausible on-site receptor under future land use.  However, no 

major construction activities are currently planned at the above-mentioned sites.  This receptor could 

be exposed to surface and subsurface soils by incidental ingestion, dermal contact, and inhalation 

(i.e., airborne particulates/vapors).  The construction worker is assumed to be exposed to soil for 

250 days per year (USEPA, December 2002b) for the Reasonable Maximum Exposure (RME) 
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scenario and 219 days per year for the Central Tendency Exposure (CTE) scenario (USEPA, May 

1993). 

 

• Typical Occupational Worker – An on-site receptor under future land use.  Future occupational 

workers may work at the site if the facility were to close and be developed for commercial/industrial uses.  

To provide information for risk management decisions, potential risks to future occupational workers 

are quantified in the risk assessments.  This receptor could be exposed to surface soil by incidental 

ingestion, dermal contact, and inhalation (i.e., airborne particulates/vapors).  This receptor would not 

be expected to be routinely exposed to subsurface soils. The occupational worker is expected to be 

exposed to surface soils for 250 days per year (USEPA, May 1993 and December 2002) for the RME 

and 219 days per year for the CTE but less intensely than the maintenance or construction worker.  If 

VOCs are significant organic contaminants in soil at a site, this receptor is also evaluated for potential 

exposure to VOCs impacting indoor air quality.  

 

• Adult and Adolescent Recreational User/Trespasser – A plausible receptor under current and 

future land use.  Although access to the base is controlled, once inside the base, access to Sites 9 

through 18 is not limited by any physical constraints.  This receptor may be exposed to potentially 

contaminated surface soil by incidental ingestion, dermal contact, and inhalation (i.e., airborne 

particulates/vapors).  Recreational users/trespassers are assumed to be exposed to COPCs in soil for 

45 days per year, based on professional judgment.  Direct contact with subsurface soils is not 

anticipated for this receptor.   

 

• On-Site Child and Adult Resident – A few residences currently exist just beyond the west perimeter 

gate of NAS Whiting Field.  No other residences are closer than approximately 1000 feet from the 

facility boundary.  A future residential scenario was evaluated in the risk assessments for decision-

making purposes although this scenario is unlikely for the NAS Whiting Field sites.  For example, the 

need for deed restrictions at a site may be eliminated prior to site closure if minimal risks are estimated 

for residential receptors.  It is assumed a resident may be exposed to surface soils by incidental 

ingestion, dermal contract, and inhalation (i.e., airborne particulates/vapors).  If VOCs are significant 

organic contaminants in surface soils at a site, this receptor is also evaluated for potential exposure to 

VOCs impacting indoor air quality.  Routine direct contact with subsurface soils is not anticipated for 

this receptor.  Residential receptors are assumed to be exposed to surface soils 350 days per year 

(USEPA, May 1993). 

 

All of these receptors are used to characterize risk at Sites 9 through 18.  Although most are hypothetical 

only, Sites 9 through 18 are located just inside the NAS Whiting Field facility.  Consequently, trespassers 

are more plausible receptors for these boundary sites than sites at located at the interior of the facility. 
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2.1.2.2 Calculation of Exposure Point Concentrations 

The EPC, calculated for COPCs only, is a reasonable estimate of the chemical concentration likely to be 

contacted over time by a receptor and is used to calculate estimated exposure intakes.   

 

The 95-percent upper confidence limit (UCL), which is based on the distribution of a dataset, is 

considered to be the best estimate of the exposure concentration for datasets with 10 or more samples 

(USEPA, May 1992).  The 95-percent UCL is used as the EPC to assess risks for RME and CTE 

scenarios (USEPA, May 1993).  For datasets with less than 10 samples, the UCL is considered to be a 

poor estimate of the mean, and the EPC is defined as the maximum concentration.  Calculation of EPCs 

followed the protocol described in Appendix A, which was prepared in accordance with the USEPA’s 

Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites 

(December 2002a).   

 

The following decision rules were used to calculate EPCs: 

 

• If a soil dataset contains fewer than 10 samples, the EPC for the RME and CTE cases is defined as 

the maximum detected concentration. 

 

• If a soil dataset contains 10 or more samples, the 95-percent UCL on the arithmetic mean, which is 

based on the distribution of the dataset, was selected as the EPC for the RME and CTE scenarios.  

UCLs were calculated according to USEPA guidelines described in Appendix A. 

 

• If the calculated 95-percent UCL exceeded the maximum detected concentration, the maximum 

concentration was used as the EPC.   

 

• Sample and duplicate analytical results were averaged before the EPC was calculated.   

 

• A data value less than the sample-specific detection limit was substituted with one-half the detection 

limit.   

 

The datasets for surface or subsurface soil include all sampled locations within the site study areas 

unless: 

 

• The analytical data for soils suggest the presence of a significant contaminant hot spot within the 

study area 
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• The hot spot is large enough to be considered an exposure unit for one or more of the receptors 

being evaluated.  For example, a residential lot size of ¼ acre to 2 acres is often used for the 

evaluation of a hypothetical future resident.   

 

2.1.2.3 Chemical Intake and Risk Estimation 

Cancer and non-cancer risk estimates for COPCs detected in soil are determined using the following 

simple “risk ratio” technique, which involves the selection (or development) of risk-based concentrations 

established at the 1x10-6 cancer risk level or HQ of 1 and the calculation of cancer and non-cancer risks 

based on the EPC and the risk based concentration: 

 

COPC for Estimate Risk Cancer or HQ
06-1E of Estimate Risk Cancer or 1 of HQ  

COPC for EPC
ionConcentrat based-Risk

=  

 

This is a valid technique for estimating risk because all of the intake and risk characterization equations 

used to develop risk-based concentrations are linear. The risk-based concentrations used in the HHRAs 

for the evaluation of the hypothetical future resident and the typical occupational worker are the State of 

Florida SCTLs or risk-based concentrations based on the methodology for the development of residential 

and industrial SCTLs presented in the draft Technical Report: Development of Cleanup Target Levels 

(CTLs) for Chapter 62-777, FAC dated February 26, 2004.   

 

Cancer and non-cancer risk estimates for all other receptors evaluated in the site-specific HHRAs (i.e., 

the construction worker, the maintenance worker, and the recreational user/trespasser) are based on risk- 

based concentrations developed using the exposure dose assumptions and the simple intake equations 

presented in the following paragraphs and the toxicity criteria (slope factors and reference doses) 

discussed in Section 3.0.  The simple intake equations are combined to produce one risk-based 

concentration per chemical that accounts for ingestion, dermal, and inhalation exposures.  (The risk-

based concentration calculations are presented in Appendix B.)  The risk-based concentrations are 

established by setting the cancer and non-cancer risk levels at 1x10-6 or hazard index of 1, respectively, 

and solving for the associated contaminant concentration in soil as demonstrated in the USEPA Risk 

Assessment Guidance for Superfund, Part B (December 1991).  The exposure assumptions selected for 

the construction worker, the maintenance worker, the recreational user/trespasser were based on current 

USEPA risk assessment guidance (December 1989 and September 2001) and State of Florida guidance 

(see Tables 2-2 through 2-9).  Risk assessment spreadsheets for the calculation of the risk estimates are 

presented in Appendix B.  As discussed below, risk estimates are typically calculated for the RME 

scenario and may also be calculated for the CTE scenario at the risk assessor’s discretion.   
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Traditionally, exposures evaluated in HHRAs were based on the concept of a RME scenario only, which 

is defined as "the maximum exposure that is reasonably expected to occur at a site" (USEPA, December 

1989).  However, more recent risk assessment guidance (USEPA, February 1992) indicates the need to 

address an average case or CTE.  To provide a full characterization of potential exposure, an evaluation 

of the CTE scenario may be included in the site-specific risk assessments.  The available guidance 

(USEPA, May 1993) for the CTE evaluation is limited and at times vague.  Therefore, professional 

judgment may be exercised when defining CTE conditions for a particular receptor at a site. 

 

2.1.2.3.1 Incidental Ingestion of Soil 

Incidental ingestion of soil by potential receptors coincides with dermal exposure.  Exposures associated 

with incidental ingestion were estimated in the following manner (USEPA, December 1989): 

 

W)(AT)ED)(CF)/(B)(FI)(EF)()(IR(C  Intake ssisi =  

 

 where: Intakesi = intake of contaminant "i" from soil (mg/kg/day) 

  Csi = concentration of contaminant "i" in soil (mg/kg) 

  IRs = ingestion rate (mg/day) 

  FI = fraction ingested from contaminated source (dimensionless) 

  EF = exposure frequency (days/year) 

  ED = exposure duration (year) 

  CF = conversion factor (1x10-6 kg/mg) 

  BW = body weight (kg) 

  AT = averaging time (days); 

    for noncarcinogens, AT = ED x 365 days/year; 

    for carcinogens, AT = 70 years x 365 days/year 

 

As noted above, the State of Florida SCTLs are used calculate cancer and non-cancer risk estimates for 

the hypothetical future resident and a typical industrial worker.  Exposure assumptions for the other 

receptors are described below and were used to develop risk-based concentrations for the construction 

worker, the maintenance worker, and the recreational user/trespasser (Appendix B). 

 

A default value of 1.0 (USEPA, December 1989) is recommended for the fraction of soil ingested from the 

contaminated source for the RME and CTE scenarios.  The ingestion rates for the RME were set at 

330 mg per day for the construction worker (USEPA, December 2002b), 50 mg per day for the 

maintenance workers (FDEP, August 1999), and 100 mg per day for adult and adolescent 

trespassers/recreational users (USEPA, May 1993).  Ingestion rates for the CTE were set at 330 mg per 
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day for the construction worker (USEPA, December 2002b) and 50 mg per day for the maintenance 

worker and recreational user/trespasser.  The exposure frequencies used to estimate intakes for 

incidental ingestion of soil are presented in Section 2.1.2.1. 

 

2.1.2.3.2 Dermal Contact with Soil 

Direct physical contact with soil may result in the dermal absorption of chemicals.  Exposures associated 

with the dermal route were estimated in the following manner (USEPA, December 1989 and September 

2001): 

 

(AT))(ED)/(BW)ABS)(CF)EF)(SA)(AF)((C  Intake sisi =  

 

 where: Intakesi = amount of chemical "i" absorbed during contact with soil (mg/kg/day) 

  Csi = concentration of chemical "i" in soil (mg/kg) 

  SA = skin surface area available for contact (cm2/day) 

  AF = skin adherence factor (mg/cm2) 

  ABS = absorption factor (dimensionless) 

  CF = conversion factor (1x10-6 kg/mg) 

  EF = exposure frequency (days/year) 

  ED = exposure duration (year) 

  BW = body weight (kg) 

  AT = averaging time (days); 

    for noncarcinogens, AT = ED x 365 days/year; 

    for carcinogens, AT = 70 years x 365 days/year 

 

As noted above, the State of Florida SCTLs were used to calculate cancer and non-cancer risk estimates 

for the hypothetical future resident and a typical industrial worker.  Exposure assumptions for the other 

receptors are described below and were used to develop risk-based concentrations for the construction 

worker, the maintenance worker, and the recreational user/trespasser. 

 

The exposed surface areas of the body available for dermal contact are determined on a receptor-specific 

basis and are based on assumed human activities and clothing worn during exposure events.  Current 

guidance (USEPA, August 1997 and September 2001) was used to develop the assumptions concerning 

the amount of skin surface area available for contact for a receptor.  To maintain consistency from project 

to project, input parameters recommended in the previous risk assessments at NAS Whiting Field and 

presented in the GIR (ABB-ES, January 1998) were also reviewed when determining the exposed surface 

areas.  The rationales used to select the skin areas are as follows:  
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• The head, hands, and forearms of excavation/construction worker and maintenance workers were 

assumed to be exposed to soils (assuming the receptors wear a short-sleeved shirt, long pants, and 

shoes).  As recommended in the Risk Assessment Guidance for Superfund (RAGS) Part E 

(USEPA, September 2001), the skin surface area for a worker was assumed to be 3,300 cm2 for the 

RME and CTE scenarios.  This value represents the average of the 50th-percentile areas of males 

and females more than 18 years old.  

 

• For the adolescent trespassers/recreational user, 25 percent of the total body surface area for an 

adolescent (aged 7 to 16) was assumed to be available for surface soil contact.  The RME value 

(3,280 cm2) was derived from the 95th-percentile surface area data, and the CTE value (3,100 cm2) 

was derived from the 50th-percentile of the data. 

 

• For the adult trespasser/recreational user assumed to be exposed to surface soil, the exposed skin 

surface area available for contact was the value recommended for the adult resident in Exhibit 3-5 of 

RAGS Part E (USEPA, September 2001), 5,700 cm2 for both the RME and for the CTE.  This surface 

area assumes the head, hands, forearms, and lower legs of the receptor are available for contact.   

 

Values of soil adherence factors and chemical-specific dermal absorption factors provided in RAGS 

Part E (USEPA, September 2001) were used to evaluate risks from exposure to soil.  The following soil 

adherence factors are recommended for the RME and CTE exposure scenarios: 

  

• Maintenance Worker - 0.2 mg/cm2 for the RME and 0.02 mg/cm2 for the CTE (Exhibit 3.5; USEPA, 

September 2001). 

 

• Construction workers - 0.3 mg/cm2 for the RME and 0.1 mg/cm2 for the CTE.  These values are the 

95th-percentile and geometric mean values for construction workers, respectively (Exhibit 3.3; 

USEPA, September 2001). 

 

• Adolescent Trespassers/Recreational Users - 0.3 mg/cm2 for the RME and 0.04 mg/cm2 for the CTE.  

These values are the 95th-percentile and geometric mean values presented for soccer players (teens) 

playing in moist conditions (Exhibit 3.3; USEPA, September 2001).   

 

• Future adult trespassers/recreational users - 0.07 mg/cm2 for the RME and 0.01 mg/cm2 for the CTE 

(Exhibit 3.5; USEPA, September 2001). 
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For the constituents identified as COPCs in soil, the following dermal absorption factors were used 

(USEPA, Exhibit 3-4, September 2001):   

 

• Polychlorinated biphenyls (PCBs) - 0.14  

• Polynuclear aromatic hydrocarbons (PAHs) - 0.13 

• DDT – 0.03 

• Chlordane – 0.04 

• gamma-BHC – 0.04 

• Pentachlorophenol – 0.25 

• Dioxins/furans - 0.03 

• Arsenic - 0.03 

• Cadmium - 0.001 

• Semivolatile organics - 0.1 

 

As indicated in RAGS Part E, absorption factors for volatiles and other metals have not been developed 

due to insufficient data.  Therefore, risks from dermal absorption of volatiles and metals (other than 

arsenic and cadmium) from soil were not quantified in the HHRAs.  The uncertainty associated with the 

omission of these constituents is discussed in the uncertainty analysis.  

 

The same exposure frequencies and durations used in the estimation of ingestion intakes were used to 

estimate exposure via dermal contact. 

 

2.1.2.3.3 Inhalation of Air and Fugitive Dust/Volatile Emissions 

The amount of a chemical a receptor takes in as a result of breathing is determined using the 

concentration of the contaminant in air.  Intakes of both particulates and vapors/gases are calculated 

using the same equation, as follows (USEPA, December 1991 and July 1996): 

 

 

(BW)(AT)
ED))(ET)(EF)()(IR(C  =  Intake aai

ai  

 where: Intakeai = intake of chemical "i" from air via inhalation (mg/kg/day) 

  Cai = concentration of chemical "i" in air (mg/m3) 

  IRa = inhalation rate (m3/hour) 

  ET  = exposure time (hours/day) 

  EF = exposure frequency (days/year) 

  ED  = exposure duration (year) 
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  PEF = Particulate Emission Factor (m3/kg) 

  VF = Volatilization Factor (chemical-specific) (m3/kg) 

  BW = body weight (kg) 

  AT = averaging time (days); 

   = for noncarcinogens, AT = ED x 365 days/year; 

   = for carcinogens, AT = 70 year x 365 days/year 

 

As noted above, the State of Florida SCTLs are used calculate cancer and non-cancer risk estimates for 

the hypothetical future resident and a typical industrial worker.  Exposure assumptions for the other 

receptors are described below and were used to develop risk-based concentrations for the construction 

worker, the maintenance worker, and the recreational user/trespasser. 

 

The same exposure frequencies and durations used in the estimation of ingestion and dermal intakes of 

soil were used to estimate exposure via inhalation of air and fugitive dust/volatile emissions.  Additionally, 

for construction/excavation workers and maintenance workers, an inhalation rate of 2.5 m3 per hour 

(USEPA, December 2002b) and an exposure time of 8 hours/day (i.e., 20 m3 per day) were used to 

evaluate risks from inhalation of fugitive dusts and volatile emissions for the RME scenarios.  An 

inhalation rate of 1.5 m3 per hour is used for the CTE for these receptors (USEPA, August 1997). 

 

For adult and adolescent trespassers/recreational users, inhalation rates of 1.6 m3 per hour and 1.2 m3 

per hour (USEPA, August 1997), respectively, and an exposure time of 4 hours per day were used to 

evaluate risks from inhalation of fugitive dusts and volatile emissions for the RME scenarios.  An 

inhalation rate of 1.0 m3 per hour was used for the CTE for both receptors (USEPA, August 1997). 

 

The concentrations of chemicals in air resulting from emissions from soil were developed following 

procedures presented in USEPA Soil Screening Guidance (July 1996 and December 2002b), as follows: 

 





 +×=

VF
1  

PEF
1CC sa  

 

 where: Ca = chemical concentration in air, mg/m3 

   Cs = chemical concentration in soil, mg/kg 

   PEF = Particulate Emission Factor,  1.241 x 109 m3/kg (FDEP, August 1999) 

   VF = chemical-specific Volatilization Factor, m3/kg 

 

If no volatile chemicals are retained as COPCs in surface and subsurface soil, the above equation 

reduces to: 
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×=
PEF

1CC sa  

 

The Particulate Emissions Factor (PEF) relates the concentration of the chemical in soil with the 

concentration of dust particles in air.  The Volatilization Factor (VF) relates the concentration of the 

chemical in soil with the concentration in ambient air.  VFs are calculated according to USEPA Soil 

Screening Guidance, (July 1996 and December 2002b) using meteorological data specific to NAS 

Whiting Field.  With the exception of the construction worker, the PEF value used to estimate risks from 

inhalation of fugitive dusts was 1.241 x 109 m3/kg, which was developed by the State of Florida in FAC 

62-777 (FDEP, August 1999).  The PEF for the construction worker was 2.43 x 106 m3/kg (USEPA, 

December 2002). 

 

2.1.2.3.4 Exposure to Lead in Soil  

The equations and methodology presented in the previous sections cannot be used to evaluate exposure 

to lead because of the absence of published dose-response parameters.  Exposure to lead was assessed 

using the following models: 

 

• The latest version of the USEPA's Integrated Exposure Uptake Biokinetic (IEUBK) Model for lead 

(May 2002).  This model is typically used to evaluate lead exposure assuming a residential land use 

scenario. 

 

• The USEPA’s TRW Model for Lead (January 2003).  This model is typically used to evaluate lead 

exposure assuming a non-residential land use scenario.  

 

In general, the IEUBK Model and TRW Model for lead were used to address exposure to lead when 

detected soil concentrations exceed the OSWER soil screening level of 400 mg/kg for residential land use 

(USEPA, July 1994).  Average lead concentrations, as well as default values for some input parameters, 

were used in the evaluation. 

 

The IEUBK Model for lead (USEPA, May 2002) is designed to estimate blood levels of lead in children 

(under 7 years of age) based on either default or site-specific input values for air, drinking water, diet, 

dust, and soil exposure.  Studies indicate infants and young children are extremely susceptible to adverse 

effects from exposure to lead.  Considerable behavioral and developmental impairments have been noted 

in children with elevated blood lead levels.  The threshold for toxic effects from this chemical is believed 

to be in the range of 10 to 15 µg/dL.  Blood lead levels greater than 10 µg/dL are considered to be a 
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"concern."  Estimated blood lead levels and probability density histograms are presented in Appendix B 

as support documentation for the site-specific risk assessments. 

 

Non-residential adult exposure to lead in soil was evaluated using the USEPA TRW Model for Lead 

(January 2003).  In this model, adult exposure to lead in soil is addressed by an evaluation of the 

relationship between the site soil lead concentration and the blood lead concentration in adult women 

(and in the developing fetuses of adult women).  The adult lead model generates a spreadsheet for each 

exposure scenario evaluated (i.e., industrial, recreational).  The output of the spreadsheet is the 

probability that the blood lead concentrations in the fetus exceeds 10 µg/L.  No models are currently 

available to evaluate the periodic exposure of adolescent trespassers to lead.  Therefore, the results of 

the IEUBK Model for children are used to qualitatively assess exposure of this receptor.  Essentially, the 

qualitative discussions state that potential adverse effects from exposure to lead are expected to be of a 

lesser magnitude for adolescent trespassers than for young children. 

 

2.1.3 Toxicity Assessment Protocol 

The objective of a toxicity assessment is to identify the potential for human health hazards and adverse 

effects in exposed populations.  A significant portion of the toxicity assessment of the HHRAs has been 

completed because CSFs and RfDs were selected by the State of Florida during the development of the 

residential and industrial soil SCTLs defined in Section 2.0.  A CSF is an indicator of the potency of a 

chemical carcinogen (i.e., the greater the CSF, the more potent the carcinogen).  An RfD is the dose at or 

below which adverse non-carcinogenic effects are not anticipated.  These factors represent quantitative 

estimates of the relationship between the magnitude and types of exposures and the severity or 

probability of human health effects and were used to develop risk-based concentrations as described 

above.   

 

2.1.3.1 Sources of Toxicity Criteria 

Oral and inhalation RfDs and CSFs not already identified in the State of Florida guidance and used in the 

HHRAs were obtained from the following primary recommended USEPA sources: 

 

• Integrated Risk Information System (IRIS) (online) 

 

• USEPA Provisional Peer Reviewed Toxicity Values (PPRTVs) – The Office of Research and 

Development/National Center for Environmental Assessment (NCEA) Superfund Health Risk 

Technical Support Center develops PPRTVs on a chemical-specific basis when requested by 

USEPA’s Superfund program. 

 



• Other Toxicity Values – These sources include but are not limited to California Environmental 

Protection Agency (Cal EPA) toxicity values, the Agency for Toxic Substances and Disease Registry 

(ATSDR) Minimal Risk Levels (MRLs), and the Annual Health Effects Assessment Summary Tables 

(HEAST) (USEPA,  July 1997) 

 

Although RfDs and CSFs can be found in several toxicological sources, USEPA's IRIS online database, 

which is continuously updated, is the preferred source of toxicity values.  The USEPA Region 9 PRG 

Tables and Region 3 Risk-Based Concentration (RBC) tables are also used as sources of toxicity criteria 

when criteria are not available from the aforementioned references.   

 

2.1.3.2 Toxicity Criteria for Dermal Exposure 

RfDs and CSFs found in literature are frequently expressed as administered doses; therefore, these 

values are considered to be inappropriate for estimating the risks associated with dermal routes of 

exposure.  Oral dose-response parameters based on administered doses must be adjusted to absorbed 

doses before comparisons to estimated dermal exposure intakes are made.  

 

The adjustment from administered to absorbed dose was made using chemical-specific absorption 

efficiencies published in available guidance, including RAGS Part E (the primary reference), IRIS, the 

draft State of Florida Technical Report:  Development of Cleanup Target Levels (CTLs) for Chapter 

62-77, FAC, ATSDR toxicological profiles, and the following equations: 

 

))(ABS(RfD  RfD GIoraldermal =  

))/(ABS(CSF  CSF GIoraldermal =  

 

 where: ABSGI  =  absorption efficiency in the gastrointestinal tract 

 

2.1.3.3 Toxicity Criteria for Carcinogenic Effects of PAHs 

Limited toxicity values are available to evaluate the carcinogenic effects from exposure to PAHs.  The 

most extensively studied PAH is benzo(a)pyrene, which is classified by the USEPA as a probable human 

carcinogen.  Although CSFs are available for benzo(a)pyrene, insufficient data are available to calculate 

CSFs for other carcinogenic PAHs.  Toxic effects for these chemicals were evaluated using the concept 

of estimated orders of potential potency, as presented in current USEPA Region 4 guidance (May 2000).  

Toxicity Equivalence Factors (TEFs), which indicate the potency of each PAH compound relative to that 

of benzo(a)pyrene, are available for select carcinogenic PAHs.  The equivalent oral and inhalation CSFs 

for PAHs other than benzo(a)pyrene are derived by multiplying the CSF for benzo(a)pyrene by the TEF 
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for the PAH compounds  (USEPA Region 4, May 2000).  Table 2-10 lists the TEFs used in the revised 

risk assessments. 

 

These TEFs were used to convert the individual carcinogenic PAH concentrations to an equivalent 

concentration of benzo(a)pyrene.  Both the COPC screening and quantitative risk estimates were based 

on an evaluation of the equivalent concentrations of benzo(a)pyrene.  The carcinogenic PAHs actually 

detected at least once in a soil dataset were used in the calculation.  Non-detect results were assigned a 

value of ½ the sample quantitation limit prior to the calculation.  However, those carcinogenic PAHs not 

detected in any sample within the dataset were not considered in the calculation.  If carcinogenic PAHs 

were not detected in a sample, ½ the sample quantitation limit presented for benzo(a)pyrene was used to 

calculate the equivalent concentration of benzo(a)pyrene in that sample.  

 

2.1.3.4 Toxicity Criteria for Chromium 

Toxicity criteria are available for different forms of chromium (trivalent and hexavalent), which is 

considered to be more toxic in the hexavalent state.  Because hexavalent chromium is not anticipated to 

be a site-related contaminant of concern at any of the sites being re-evaluated, the HHRAs for NAS 

Whiting Field follow the approach used by USEPA Region 9 (October 2002) when evaluating risks for 

chromium.  The Region 9 guidance states the following: 

 

“IRIS shows an air unit risk of 1.2E-2 per (µg/cu.m) or expressed as an inhalation cancer slope 

factor (adjusting for inhalation/body weight) of 42 (mg/kg/day)-1.  However, the supporting 

documentation in the IRIS file states these toxicity values are based on an assumed 1:6 ratio of 

Cr6:Cr3.”  Therefore, Region 9 prefers to present “PRGs based on these cancer toxicity values as 

“total chromium” numbers in the PRG tables and also include a Cr6 specific value (assuming 

100% Cr6) derived by multiplying the “total chromium” value by 7, yielding a cancer potency 

factor of 290 (mg/kg-day)-1.”  

 

The Region 9 residential soil PRG for the 1:6 Cr6:Cr3 ratio is 210 mg/kg/day.  This is the same screening 

value for chromium presented in Florida STCL tables.  The 1:6 Cr6:Cr3 ratio approach employed by 

Region 9 and Florida were used for both the screening and risk characterization evaluations performed as 

part of the HHRAs. 

 

2.1.3.5 Toxicity Profiles 

Toxicological profiles for each COPC selected in the site-specific HHRAs are presented in Appendix B.  

These brief profiles present a summary of the current available literature on the carcinogenic and non-

carcinogenic health effects associated with human exposure to COPCs. 
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2.1.4 Risk Summarization and Interpretation 

Potential risks (non-carcinogenic and carcinogenic) for individual chemicals detected in soils are 

estimated using the simple risk ratio technique presented in Section 2.0.  The total risk from exposure to 

all COPCs in soil is calculated in accordance with the risk assessment methods outlined in USEPA 

guidance (December 1989).  Risks to human receptors are also characterized per proposed FDEP 

guidelines/criteria established in draft Rule 62-780, FAC.  Supporting documentation for the site-specific 

HHRAs is presented in Appendix B. 

 

2.1.4.1 Evaluation of Chemicals Other Than Lead 

Quantitative estimates of risk for chemicals other than lead were calculated according to risk assessment 

methods outlined above; the methodology is based on standard USEPA guidance (December 1989).  

Lifetime cancer risks are expressed in the form of dimensionless probabilities referred to as incremental 

lifetime cancer risks (ILCRs), which are based on CSFs.  An ILCR of 1x10-6 indicates the exposed 

receptor has a one-in-one-million chance of developing cancer under the defined exposure scenario.  

Alternatively, such a risk may be interpreted as representing one additional case of cancer in an exposed 

population of one million persons.  Cancer risk estimates developed for individual chemicals are summed 

and presented as the total cancer risk estimate for a receptor.  Non-carcinogenic risk estimates for 

individual chemicals are presented as a HQs, which are based on RfDs.  An HQ is the ratio of the intake 

to the RfD and is an indicator of the potential for adverse non-carcinogenic health effects.  An HI is 

generated by summing the individual HQs for all COPCs.  The HI is not a mathematical prediction of the 

severity of toxic effects and therefore is not a true "risk"; it is simply a numerical indicator of the possibility 

of the occurrence of non-carcinogenic (threshold) effects.  As discussed below, HIs were calculated on a 

target organ/target effect basis. 

 

2.1.4.2 Evaluation of Lead  

Exposure to lead was assessed using USEPA's (IEUBK) Model for lead and the TRW adult lead model as 

described in Section 2.3.4.  The results of the models were compared to USEPA levels of concern, i.e., 

predicted lead levels in children and adults should be less than 10 µg/dL and the probability of the blood 

lead concentrations in a child or fetus exceeding 10 µg/L should be less than 5 percent. 

 

2.1.4.3 Interpretation of Quantitative Risk Assessment Results 

To interpret the quantitative risks and to aid risk managers in determining the need for remediation at a 

site, quantitative risk estimates are compared to typical risk benchmarks.  Calculated ILCRs are 

interpreted using the USEPA's target range (1x10-6 to1x10-4) (i.e., a one-in-ten-thousand to one-in-one-
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million chance of developing cancer) and the State of Florida goal for a total cancer risk of 1x10-6.  HIs are 

evaluated using a value of 1.0.   

 

The USEPA has defined the range of 1x10-6 to1x10-4 as the ILCR target range for hazardous waste 

facilities addressed under the Comprehensive Environmental Response, Compensation, and Liability Act 

(CERCLA) and the Resource Conservation and Recovery Act (RCRA).  Individual or cumulative ILCRs 

greater than 1x10-4 are generally not considered as protective of human health.  The State of Florida has 

established a cumulative cancer goal of 1x10-6 for receptors exposed to contaminated environmental 

media at a site.  These benchmarks are used in the interpretation of the risk characterization results.   

 

An HI exceeding unity (1.0) indicates there may be potential non-carcinogenic health risks associated 

with exposure.  However, when an HI exceeds unity, target organs effects associated with exposure to 

COPCs are considered.  Only the HQs for those chemicals affecting the same target organ(s) or exhibit 

similar critical effect(s) are regarded as truly additive.  Consequently, it may be possible for a cumulative 

HI to exceed 1.0, but no adverse health effects are anticipated if the COPCs do not affect the same target 

organ or exhibit the same critical effect (i.e., the HIs developed on a target-organ-specific basis do not 

exceed 1).  Individual target organ HIs for all receptors are presented in the risk assessment tables 

developed for each site-specific risk assessment. 

 

Current USEPA policy regarding lead exposures is to limit the childhood risk of exceeding a 10 µg/dL 

blood lead level to 5 percent. 

 

2.1.4.4 Risk Characterization Using Draft DEP Rule 62-780, F.A.C. 

This section describes the methodology used to evaluate soils at NAS Whiting Field Sites 9 through 18 

using guidelines presented in the proposed Florida Rule 62-780 FAC (February 2004), which makes use 

of a phased risk-based corrective action process that is iterative and tailors site rehabilitation to site-

specific conditions and risks.  Rule 62-780 is used in conjunction with Chapter 62-777, FAC, which 

provides the methodology used to establish the FDEP cleanup target levels (CTLs) for the residential and 

commercial/industrial land use scenarios. 

 

The FDEP risk characterization is performed, in part, through a series of tables in which concentrations of 

chemicals detected at a site are compared to various FDEP soil criteria or to criteria developed according 

to guidelines presented in Chapter 62-777 FAC.  The soil criteria include SCTLs for direct contact (i.e., 

ingestion, dermal contact, and inhalation), SCTLs for leachability to groundwater, soil saturation 

concentrations (Csat) for an evaluation of free product, and background levels for metals.  Using the 

guidance provided in proposed Rule 62-780, the NAS Whiting Field sites were evaluated for the following 

land use scenarios: 
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• Residential land use 

• Commercial/industrial land use 

• Recreational land use 

 

The evaluation of the hypothetical future residential and commercial/industrial land use of a site is 

described under Risk Management Option Levels I and II, respectively, of the draft Rule 62.780.680.  

Risk Management Option Level III of the draft rule allows for the development and use of alternative CTLs 

based on, for example, a site-specific risk assessment.  In these risk assessments, alternative CTLs were 

calculated for a recreational user/trespasser as specified in Section 1.2.3 and Appendix B.  FDEP SCTLs 

for residential and commercial/industrial land use and these alternative CTLs were used to evaluate 

EPCs for COPCs as described in the following paragraphs. The SCTLs for recreational land use at NAS 

Whiting Field were calculated using the equations provided in Chapter 62-777 FAC, the most recent 

toxicological information presented in IRIS, and the exposure factors presented in Section 1.2.3.  (It 

should be noted that a comparison of chemical concentrations detected in soils to the SCTLs for 

leachability to groundwater is not presented in this report but will be presented in the RI/FS reports for 

Site 40.) 

 

A site is first evaluated for residential land use (Level I) for each medium (surface or subsurface soil).  If 

the concentrations of chemicals detected at the site are less than their respective criteria, the site is not 

evaluated further. However, if any of the Level I criteria are exceeded, the site is evaluated for 

commercial/industrial land use (Level II).  The process is then repeated for potential recreational land use 

(Level III), if necessary.  The comparisons conducted for each level are presented in a table with the 

chemicals exceeding the relevant screening levels (i.e., the potential COCs) highlighted. The Florida risk 

analysis tables are presented in the site-specific HHRAs (Section 3.0 through 12.0).  Supporting 

documentation is presented in Appendix B, as necessary.  The following evaluations for the NAS Whiting 

Field Sites were performed according to proposed Rule 62-780.680: 

 

• Evaluation of maximum detected concentrations and EPCs using SCTLs.  Per guidance 

provided in a presentation by Dr. Steve Roberts of the University of Florida, maximum detected 

surface and subsurface soil concentrations are compared to the direct contact SCTLs.  (This 

approach is referred to as Approach 1 for RMO Level 1 and Level 2 soils.  Approach 1 was selected 

for this risk assessment because an initial review of the analytical data, the maximum detected 

concentrations, and the EPCs (calculated as described in Section 1.2.2) indicated the list of COCs 

selected for a site would not change if the maximum detected concentration versus the EPC were 

evaluated using the SCTLs.) If the maximum detected concentration for a chemical exceeds the 

direct contact SCTL (and background levels for metals), the constituent is identified as a potential 
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COC for the site and may be further evaluated using the risk-based apportionment approach 

described below.  Conservatively, maximum detected concentrations are also compared to simple 

apportioned SCTLs in the COPC selection tables. Simple apportioned SCTLs are based on 

carcinogenic or non-carcinogenic health effects and were developed according to the apportionment 

approach presented in Rule Development Workshop for Chapters 62-770, -777, -780, and -785, FAC, 

Additive Effects and Apportionment (FDEP, online at http://fdep.ifas.ufl.edu/).  For carcinogens, the 

value of the simple apportioned SCTL is calculated by dividing the non-apportioned SCTL 

(residential, commercial/industrial, or recreational) by the number carcinogenic chemicals detected in 

a surface or subsurface soil dataset.  For noncarcinogens, the simple apportioned SCTL is 

determined by dividing the non-apportioned SCTL by the number of chemicals impacting the same 

target organ.  For example, if five carcinogens were detected in a surface soil dataset for a site, the 

simple apportioned SCTLs for carcinogens are the non-apportioned SCTLs divided by 5 (FDEP, 

August 1999).  If the liver, for example, is identified as the target organ for seven noncarcinogens in a 

dataset, the simple apportioned SCTLs for those chemicals are the non-apportioned values divided 

by 7.   

 

• Evaluation of maximum detected concentrations using acute-effects based SCTLs. The 

residential non-apportioned SCTLs for barium, cadmium, copper, nickel, vanadium, cyanide, and 

phenol are based on acute toxicity considerations.  Therefore, simple apportioned SCTLs were not 

calculated for these chemicals because apportionment is typically applied to SCTLs based on chronic 

effects.  Chemicals with acute SCTLs were evaluated by comparing the maximum concentrations to 

the non-apportioned acute SCTL values.  Commercial/industrial and recreational SCTLs are based 

on chronic effects only.  Therefore, acute-effects based SCTLs were not used in the risk 

characterizations for the commercial/industrial or recreational land use scenarios. 

 

• Comparison of maximum detected concentrations to non-apportioned SCTLs (i.e., the three 
times rule).  If the ratio of the maximum concentration of a chemical in soil to the non-apportioned 

SCTL is greater than 3 (and site concentrations exceed background levels for metals), the chemical is 

identified as a potential COC.  

 

• Evaluation of EPCs using risk-based apportionment. Risk-based apportionment is an alternate 

method of developing apportioned SCTLs for a site, as opposed to the simple apportioned SCTLs 

described above. The rationale for risk-based apportionment is provided in the Draft Technical 

Report: Development of Cleanup Target Levels (CTLs) for Chapter 62-777, FAC, (FDEP, February 

2004).  Page 67 of this document states: 
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"If risks are unevenly distributed among chemicals at a site, the simple method of apportionment 

……for describing site-specific CTLs may lead to a total site risk below the goals of total cancer risk 

of 1 x 10-6 and a hazard index of 1.  In these circumstances, within the context of a site-specific risk 

assessment, a weighted approach may be more appropriate."  The following example of risk-based 

apportionment is provided in the above mentioned document. “For example, consider the situation of 

four chemicals that affect the same target organ, each with an SCTL of 1 mg/kg. Chemical A is 

present at 0.05 mg/kg, Chemical B at 0.1 mg/kg, Chemical C at 0.25 mg/kg, and Chemical D at 

0.9 mg/kg.  Since there are four chemicals present that affect the same target organ, the SCTL for 

each would be divided by 4 — in this case leading to an SCTL of 0.25 mg/kg for each. In this 

example, only chemical D poses a potential problem (i.e., it is present at a concentration greater than 

its modified SCTL of 0.25 mg/kg). Cleanup of Chemical D to its SCTL of 0.25 mg/kg would lead to a 

total hazard index of only 0.65 for all four chemicals. If a weighted apportionment is used instead, 

Chemical D could be cleaned to 0.6 instead of 0.25 mg/kg, and still retain a hazard index ≤ 1.”  

 

The rationale and examples of calculating risk-based apportioned SCTLs are also provided in a 

presentation by Dr. Steven Roberts and Dr. Hugo Ochoa titled Rule Development Workshop, 

Chapters 62-770,- 777, -780, FAC, Additive Effects and Apportionment (http://fdep.ifas.ufl.edu/).   

 

As demonstrated in the preceding example, risk-based apportionment is performed on a chemical by 

chemical basis when it is feasible and appropriate, as determined by the human health risk assessor.  

In practice, risk-based apportionment is often an option when cumulative quantitative risk assessment 

results derived as described in preceding sections are less than FDEP risk benchmarks (i.e., a cancer 

risk estimate of 1E-06 for carcinogens and an HI of 1 for noncarcinogens).   

 

• Evaluation of Free Product in Soil. The potential for the presence of free product (for organic 

chemicals) was evaluated by comparing maximum site concentrations to Csat limits.  The Csat values 

are provided in Table 8 of Chapter 62-777 FAC (FDEP, August 1999).  The Csat comparisons 

indicated the concentrations of all organic chemicals detected in soil at the sites evaluated in this 

report were significantly less than the Csat levels.  Therefore, it is unlikely these chemicals are present 

as free product at any of the sites.  However, a Csat value is not currently available for TRPH, and high 

concentrations of TRPH were detected at some sites (e.g., Sites 17 and 18). 

 

2.1.5 Human Health Risk Uncertainty Analysis 

The site-specific baseline risk assessments included an uncertainty analysis in which major sources of 

uncertainty in the data evaluation, exposure assessment, toxicity assessment, and risk characterization 

were quantitatively addressed.  Probabilistic risk assessment techniques may be recommended to 

provide risk managers with a more comprehensive understanding of the uncertainty associated with the 
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quantitative risk assessment results.  The following subsections present an overview of uncertainties 

potentially addressed in the site-specific risk assessment uncertainty sections. 

 

2.1.5.1 Uncertainty in Data Evaluation 

This section may discuss uncertainties in the risk assessment associated with the analytical data and 

data quality.  This may also involve a discussion of uncertainty in the COPC selection process, the 

inclusion or exclusion of COPCs in the risk assessment on the basis of background concentrations, the 

uncertainty in COPC screening levels, and the omission of constituents for which health criteria are not 

available.   

 

2.1.5.2 Uncertainty in the Exposure Assessment 

This section typically includes a discussion of the following: assumptions related to current and future 

land use; the uncertainty in EPCs, for example, the use of maximum concentrations to estimate risks; 

uncertainty in the selection of potential receptors and exposure scenarios; and uncertainty in the selection 

of exposure parameters (RME versus CTE).   

 

2.1.5.3 Uncertainty in the Toxicity Assessment 

The uncertainties inherent in RfDs and CSFs and use of available criteria are discussed as necessary.  A 

discussion of the uncertainty in hazard assessment, which deals with characterizing the nature and 

strength of the evidence of causation, or the likelihood a chemical that induces adverse effects in animals 

will also induce adverse effects in humans, may be provided.  This section also discusses uncertainty in 

the dose-response evaluations for the COPCs, which relate to the determination of a CSF for the 

carcinogenic assessment and to the derivation of an RfD or Reference Concentration (RfC) for the non-

carcinogenic assessment.  In addition, a discussion of the uncertainty in the toxicity of specific 

constituents such as PAHs, arsenic, chromium, aluminum, iron, and copper is presented, if applicable. 

 

2.1.5.4 Uncertainty in the Risk Characterization 

This section discusses the uncertainty in risk characterization resulting primarily from assumptions made 

regarding additivity/synergism of effects from exposure to multiple COPCs affecting different target 

organs across various exposure routes.  The risk assessment may discuss the uncertainty inherent in 

summing risks for several substances across different exposure pathways.  Probabilistic risk assessment 

techniques may also be recommended to further define the uncertainty attached to the risk 

characterization results.  However, the exposure assumptions (e.g., probability distributions) used to 

prepare the probabilistic risk assessment will be discussed with the regulatory reviewers before they are 

incorporated into the uncertainty section of the baseline risk assessments. 
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2.1.6 Development of Risk-Based Remedial Options 

The site-specific HHRAs include a section outlining the remedial goal options (RGOs) for COCs identified 

for each environmental medium.  COCs are COPCs that significantly contribute to receptor risk estimates 

exceeding risk management benchmarks and may trigger the need for environmental remediation.  RGOs 

are either medium-specific, risk-based cleanup levels or potential chemical-specific Applicable, Relevant, 

and Appropriate Requirements (ARARs).  Potential risk-based RGOs representing three cancer risk 

levels (1x10-6,  1x10-5, and 1x10-4) and three HQ levels (0.1, 1, and 3) are presented for the COCs.  
 

2.2 ECOLOGICAL RISK ASSESSMENT PROTOCOL 

The existing ERAs for Sites 11 and 16 at NAS Whiting Field performed by HLA were re-evaluated and 

updated to assure they are in compliance with current Navy, USEPA, and State of Florida 

guidance/methods and to update any risk assessment results with potential impact on risk management 

decisions for these sites.  The goal of the SLERA re-evaluations was to identify the chemicals detected at 

concentrations exceeding applicable screening levels, the locations where these screening levels are 

exceeded, and the potential need for further investigation.  This re-evaluation provides information to risk 

managers to enable them to conclude either the ecological risks for the subject sites are most likely 

negligible or whether further information is necessary to better evaluate potential ecological risks.   

 

The ERAs for Sites 11 and 16 consist of two of the eight steps required by USEPA guidance (June 1997 

and June 2001) and Navy Policy for Conducting Ecological Risk Assessments.  The first step is the 

screening level assessment.  Step 3a or the Refinement step is the first step of the baseline ecological 

risk assessment process and consists of refining the list of COPCs retained following the screening level 

assessment.  
 

2.2.1 Screening Level Assessment 

Screening is the comparison of site media concentrations with conservative toxicologically based 

numbers.  In the screening level analysis, maximum site concentrations were compared to medium-

specific guidelines to provide a conservative estimate of potential ecological risk.  Surface soil is the only 

affected medium to be evaluated in the Sites 11 and 16 risk assessments.  The objective of the screening 

level analysis was to identify COPCs potentially contributing to potential ecological risk. 

 
2.2.1.1 Screening Level Ecological Effects Evaluation 

The screening level effects evaluation establishes constituent exposure levels representing conservative 

thresholds for adverse ecological effects.  The toxicity screening values used in this screening are 
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threshold concentrations below which effects are rare and above which effects are more likely.  The 

screening values are set conservatively to minimize the potential for disregarding potentially significant 

effects. 

 

The USEPA Region 4 has published screening values for surface soil based on a literature review by the 

Westinghouse Savannah River Company, Savannah River Technology Center (Friday, November 1998).  

The screening values are presented in the site-specific ecological COPC selection tables presented in 

Sections 5.0 and 10.0.  USEPA Region 4 screening values are not available for the nutrients calcium, 

magnesium, potassium, and sodium.  These metals were not considered candidates for inclusion as 

COPCs and were not carried forth in the analysis.  They are essential nutrients, are well tolerated, and 

not toxic except at extremely elevated levels. 

 

2.2.1.2 Screening Level Risk Calculation 

In the screening level assessment, ecological risk is characterized by comparing maximum 

concentrations detected in surface soil to the USEPA Region 4 screening levels.  Chemicals with no 

screening levels are carried forward in the risk assessment as COPCs.  Results are interpreted through 

the use of the “quotient method.”  HQs for direct toxicity screening were calculated by dividing the 

maximum environmental concentration for each constituent by the corresponding screening value.  An 

HQ less than 1.0 for a chemical in a particular exposure pathway indicates risk is unlikely, and no further 

investigation of the chemical in the associated exposure pathway is warranted. 

 
2.2.2 Food-Chain Modeling 

In accordance with USEPA Region 4 guidance, bioaccumulative compounds identified as COPCs in the 

screening level risk calculation are further analyzed in food-chain modeling.  The USEPA (February 2000) 

has published a list of important bioaccumulative compounds, and the COPCs on this list were included in 

the food-chain modeling conducted as part of the ERAs.  Although several PAHs are included in the list of 

bioaccumulative compounds, USEPA Region 4 typically does not require the inclusion of PAHs in food-

chain models unless present in percent concentrations (i.e., exceedingly elevated).   

 

2.2.2.1 Assessment and Measurement Endpoints 

An assessment endpoint is defined as “an explicit expression of actual environmental values (e.g., 

ecological resources) that are to be protected” (USEPA, June 1997).  A measurement endpoint is a 

“measurable biological response to a stressor that can be related to the valued characteristics chosen as 

the assessment endpoint” (USEPA, June 1997). 
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A review of the 1999 and 2000 RIs indicated the CSM and the assessment and measurement endpoints 

used in original ERAs appear applicable to the site’s present status.  The guilds selected for food-chain 

modeling are based on those modeled in the previous RIs; however, the receptors selected for food-chain 

modeling were modified from those previously used.  Receptors for food-chain modeling were selected 

based on the species identified in Tables 4-1 and 4-2 of the Initial Assessment Study of NAS Whiting 

Field (Envirodyne, 1985).  Modeled receptors included cotton mouse (mammalian herbivore), short-tailed 

shrew (mammalian insectivore), bobwhite (avian herbivore), robin (avian insectivore), hawk (avian 

carnivore), and the gray fox (mammalian carnivore).  The only species used in food-chain modeling not 

identified within the Initial Assessment Study is the robin.  The robin was selected for inclusion as an 

insectivore because its body weight-to-ingestion rate ratio provides a conservative surrogate for risk 

assessment and because of its common occurrence in the environment over a broad geographical span.  

Input for the screening level food-chain model includes maximum concentrations of the bioaccumulative 

COPCs and conservative exposure parameters from USEPA’s Wildlife Exposure Factors Handbook 

(December 1993).  

 

2.2.2.2 Food-Chain Modeling Exposure Estimates 

The exposure of terrestrial receptors to COPCs in surface soil was evaluated by estimating the daily 

doses in mg/kg/day using exposure equations.  The maximum bioaccumulative COPC concentrations in 

the surface soil were used to calculate the chronic daily intake (CDI) doses.  The following equation 

presents a generic food-chain model used for the surrogate species selected for modeling: 

 

MBW
MSC) * (MSI  MSW) * (MWI  MFC) * (MFI  )(mg/kg/day Dose CDI ++

=  

 

 Where: MFI  = Maximum food ingestion rate 

 MFC  = Maximum food concentration 

 MWI  = Maximum surface water ingestion rate 

 MSW  = Maximum surface water concentration 

 MBW  = Minimum body weight 

 MSI  = Maximum incidental sediment ingestion rate 

 MSC  = Maximum sediment concentration 

 

No source of drinking water is present at Sites 11 or 16, so it is presumed a non-site source of surface 

water is used by receptors.  Consequently, factors addressing drinking water ingestion are not included in 

the food chain ingested dose equation above.  
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For inorganic and organic constituents in surface soil, the contaminant concentration of the food items 

(i.e., plants, earthworms, small mammals) was calculated using the following equation: 

 

FC = SC * BAF 

 

 Where: FC  = Contaminant concentration in food  

  SC = Contaminant concentration in surface soil  

  BAF = Bioaccumulation Factor 

 

Plant, soil invertebrate, and small mammal Bioaccumulation Factor (BAFs) are simple ratios of constituent 

concentrations in the target organisms to soil concentrations.  In the absence of USEPA BAF values, the 

primary source of BAFs are Oak Ridge National Laboratory (ORNL) publications and databases such as 

the ORNL Risk Assessment Information System Electronic Database, which have data relating organism 

and soil concentrations (ORNL, 1998a and September 1998b; Sample et al., February 1998a; Sample et 

al., February 1998b; RAIS, 2004).  Other literature sources are used, if necessary (Beyer, July 1990).  All 

estimated organism constituent concentrations were corrected for wet weight using appropriate 

conversion factors.  The BAFs are presented in the site-specific risk assessments (i.e., Sections 5.0 and 

10.0). 

 

2.2.2.3 Toxicity Reference Values 

Ecotoxicity values used in food-chain modeling are based on No-Observed-Adverse-Effect Levels 

(NOAELs) and Lowest-Observed-Adverse-Effect Levels (LOAELs) from the literature.  The use of 

NOAELs for toxicity reference values (TRVs) is appropriate for screening level assessments to ensure 

risk is not underestimated.  Selection of NOAELs from the literature is based on the species tested, the 

route of exposure, the duration of the study, and the measured effect.   

 

The primary source of TRVs used was the ORNL document entitled Toxicological Benchmarks for 

Wildlife: 1996 Revision (Sample et al., June 1996).  If the cited ORNL document did not have appropriate 

TRVs, other sources used include the Hazardous Substance Data Base (HSDB), the IRIS, ATSDR 

toxicological profile documents, and individual studies from toxicological journals.  For consistency, 

NOAELs and LOAELs derived from sources other than ORNL are subjected to the same methodology 

used in the ORNL document.  If a TRV cannot be identified for a particular chemical, potential risk cannot 

be estimated.  The absence of this information was identified as an uncertainty and the potential impacts 

on the conclusions discussed in the uncertainty sections. 

 

In selecting studies for TRV derivation, emphasis was placed on those studies in which: (1) reproductive 

and developmental endpoints are considered (i.e., endpoints potentially directly related to potential 
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population-level effects), (2) multiple exposure levels are investigated, and (3) the reported results are 

evaluated statistically to identify significant differences from control values (Sample et al., June 1996).    

 

2.2.2.4 Estimation of Food-Chain Risk 

In the food-chain model, HQs were calculated by dividing each modeled dose by the corresponding TRV.  

As in the direct-toxicity screening, an HQ less than 1.0 indicates risk is unlikely, and no further 

investigation of the chemical in the associated exposure pathway is warranted. 

 

2.2.3 Refinement of COPCs 

The objective of the refinement step (i.e., Step 3a) is to better define those constituents potentially 

contributing unacceptable levels of ecological risk and to identify and eliminate from further consideration 

those COPCs initially retained because of the use of very conservative exposure scenarios.  The 

refinement step includes consideration of site-specific parameters such as spatial distribution and 

frequency of detection, receptor home range, constituent bioavailability, and background in defining those 

COPCs associated with the highest potential risk at the site.  Additionally, screening criteria other than the 

USEPA Region 4 soil screening levels are compared to site COPC concentrations to reduce the 

uncertainty associated with using very conservative screening values and the consequential 

overestimates of potential risk and to assist in characterizing spatial distribution of potential risk.  Using 

less conservative assumptions, screening level risk estimates were re-calculated for those constituents 

identified as COPCs in the screening level analysis and these new estimates used to refine the list of 

COPCs. 

 

2.2.3.1 Exposure Concentrations 

In the initial screening level exposure estimates and risk calculations, maximum detected constituent 

concentrations in affected media are used as the EPCs.  The maximum reported concentration was 

assumed to apply to the entire site, thereby maximizing receptor exposure.  In the refinement step, mean 

rather than maximum concentrations of COPCs were used in the direct toxicity and food-chain model risk 

calculations.   

 

Arithmetic means were calculated for all data, combining duplicates with associated samples, and 

substituting a value of one-half the detection limit for those concentrations reported as less than detection 

levels.  Means calculated in this manner were compared to means computed from detected 

concentrations only, and the lowest mean value was used to assess risk to avoid bias from detection 

limits reported at levels much higher than estimated values. 
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2.2.3.2 Exposure Parameters 

In contrast to the use of exposure parameters that maximize the modeled dose to receptors in the 

screening level food-chain models, average exposure parameters (i.e., ingestion rates, body weight) were 

applied to the same models in the refinement step.  Average exposure parameters used in refinement 

food-chain models were derived from data in USEPA (December 1993).  In the screening level 

assessment, a Site Use Factor (SUF) of 1.0 was used indicating the receptor spends 100 percent of its 

time at the site (i.e., in the area of maximum contaminant concentration).  However, actual exposure is a 

function of the home range of the receptor (i.e., how large an area the receptor normally covers in its day-

to-day activities related to feeding) and the areal extent of contamination. In the refinement food-chain 

models, SUFs are calculated by dividing the site area by the mean home range of the receptor.  

Conservatively, a minimum SUF value of 0.1 is used.   For those receptors with home ranges less than 

the area of the site, the SUFs remain equal to 1.0.  The SUF is incorporated into the food-chain model 

dose calculations to account for differences between site size and receptor home range. 

 

2.2.3.3 Estimations of Range of Risk 

The lower bound of the threshold effects is based on consistently conservative assumptions and NOAEL 

toxicity values (USEPA, June 1997).  This bound presents the highest potential risks.  The upper bound is 

based on observed impacts or predictions that ecological effects could occur and were developed using 

consistent assumptions, site-specific data, LOAEL toxicity values, or an impact evaluation (USEPA, June 

1997).  This bound presents the average potential risk.  Both the upper and lower bounds are evaluated 

to provide the overall range of potential risks as presented in the following table: 

 

Conservative Scenario Average Scenario 
Maximum surface soil concentration Average surface soil concentration 
90-percent BAF value from the literature (when 
available) 

Median BAF value from the literature (when 
available) 

Highest receptor body weight for NOAEL 
calculation 

Average receptor body weight for LOAEL 
calculation 

Lowest receptor body weight for CDI equation Average receptor body weight for CDI equation 
Conservative receptor ingestion rate  Average receptor ingestion rate  
Use NOAELs Use LOAELs 
Receptors spend 100 percent of their time at the 
site 

Receptor’s home range taken into account 

 

2.2.3.4 Comparison to Other Guidelines 

Potential risks to terrestrial plants and invertebrates resulting from exposure to the COPCs were further 

evaluated by comparing the contaminant concentrations in surface soil to soil benchmark values other 
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than the USEPA Region 4 soil screening levels.  The following list presents these other soil guidelines 

developed by a few groups/agencies: 

 

• Dutch Intervention Values and Target Values – Soil Quality Standards  (MVROM, February 2000) 

 

• Canadian Soil Quality Guidelines (CCME, March 1997) 

 

• Oak Ridge National Laboratory Toxicological Benchmarks for Contaminants of Potential Concern for 

Effects on Soil and Litter Invertebrates and Heterotrophic Process: 1997 Revision (Efroymson R.A., 

et al., November 1997a) 

 

• Oak Ridge National Laboratory Toxicological Benchmarks for Screening Contaminants of Potential 

Concern for Effects on Terrestrial Plants: 1997 Revision (Efroymson R.A., et al., November 1997b) 

 

• United States Fish and Wildlife Service (Beyer, July 1990) 

 

Additional details explaining the origin and basis for these guidelines are provided below. 

 

The Intervention Values and Target Values – Soil Quality Standards were developed by the Netherlands 

Ministry of Housing, Spatial Planning, and Environment, Department of Soil Protection and are referred to 

as the Dutch Screening Values (MVROM, February 2000).  The Dutch Screening Values for surface soil 

consist of Target Values and Intervention Values.  A Target Values is a soil quality level at which there is 

sustainable soil quality.  The Intervention Values indicate the concentration levels of contaminants in the 

soil above which the functionality of the soil for human, plant, or animal life is seriously impaired or 

threatened.  The Target Value is used to determine ecological effects and the need for additional 

evaluation of the data.  The Intervention Value is used to characterize the potential presence of highly 

elevated contamination (hotspot). 

 

The Canadian Soil Quality Guidelines were developed by the Canadian Council of Ministers of the 

Environment (March 1997) using toxicological data to determine the threshold level for key receptors.  

The values are calculated for four land uses: agricultural, residential/parkland, commercial, and industrial.  

Exposure from direct soil contact is used to derive guidelines for the residential/parkland, commercial, 

and industrial land uses.  However, the soil guidelines for the agricultural land use incorporate direct soil 

contact as well as soil and food ingestion (CCME, March 1997).   

 

The guidelines presented in Toxicological Benchmarks for Contaminants of Potential Concern for Effects 

on Soil and Litter Invertebrates and Heterotrophic Process: 1997 Revision (Efroymson R.A., et al., 1997a) 
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and the Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on 

Terrestrial Plants: 1997 Revision (Efroymson R.A., et al., November 1997b) were developed by ORNL to 

be used as screening values, and as such, may be overly conservative.  They are based on a 20-percent 

reduction in growth, reproduction, or activity (for invertebrates) or growth and yield (for plants) as the 

threshold for significant effects (Efroymson R.A., et al., November 1997a and November 1997b). 

 

The United States Fish and Wildlife Service (USFWS) guidelines (Beyer, July 1990) are one of the 

earliest compilations of soil screening values and contains a list of over 200 contaminants from Japan, 

Netherlands, Canada, United States, and the former Soviet Union.  Screening levels from the 

Netherlands, which are sanctioned by USEPA Region 4, were taken from the interim Dutch Soil Cleanup 

Act values issued in the 1980s.  Two categories from these guidelines are used.  Category A refers to 

background concentrations in soil or detection limits, and category B refers to moderate soil 

contamination potentially requiring additional study.   

 

2.2.4 Uncertainties 

Areas of uncertainty discussed in the previous risk assessments performed for Sites 11 and 16 were 

reviewed for completeness.  Any supplemental uncertainties identified during the preparation of the 

updated risk assessments are documented in Section 5.0 and 10.0.  Some of the uncertainties typically 

associated with ecological risk assessments are presented in the following paragraphs.   

 

2.2.4.1  Measurement and Assessment Endpoints 

Measurement endpoints are used to evaluate the assessment endpoints selected for the risk 

assessment.  The measures of effects are not always the same as the assessment endpoints; therefore, 

the measures are used to predict effects to the assessment endpoints by selecting surrogate species to 

be evaluated.  For example, a decrease in reproduction of a shrew is used to assess a decrease in 

reproduction of the small mammal population.  However, predicting a decrease in reproduction of a shrew 

may either underprotect or overprotect the small mammal population, resulting from differences in 

ingestion rates, toxicity, food preferences, etc. between different species. 

 

2.2.4.2 Exposure Characterization 

The contaminant dose to terrestrial wildlife is calculated using an equation incorporating ingestion rates, 

body weights, bioaccumulation factors, and other exposure factors.  These exposure factors are obtained 

from literature studies or predicted using various equations.  Ingestion rates and body weights vary between 

species, especially between species inhabiting different areas (USEPA, December 1993).  
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The bioaccumulation of contaminants into various biological media (i.e., plants, invertebrates, small 

mammals) depends on characteristics of the media such as pH, organic carbon, etc.  Therefore, actual 

BAFs at the sites may be different than those obtained from the literature.  Also, the bioavailability of the 

chemicals is not considered in the risk assessment.  All of the chemicals are assumed to be 100 percent 

bioavailable at the detected concentrations, which is unlikely to occur for contaminants in the environment. 

 

There is uncertainty in the chemical data collected at the site.  Measured levels of chemicals are only 

estimates of the true site chemical concentrations.  For samples deliberately biased toward known or 

suspected high concentrations, predicted doses based on these concentrations are probably higher than 

actual doses. 

 

Finally, under the conservative exposure scenario, terrestrial wildlife is assumed to live and feed only at the 

site.  This assumption tends to overpredict risk because it is unlikely most receptors obtain all their food from 

within the site boundaries and from the most contaminated areas.  

 

2.2.4.3 Ecological Effects Data 

Potentially adverse impacts to terrestrial plants and invertebrates from constituents in surface soil are 

evaluated by comparing COPC concentrations to surface soil screening levels.  The surface soil 

screening levels may be based on the results of only a few studies.  In addition, they may be based on 

different endpoints depending on the preference of the agency responsible for developing them. 

 

The NOAELs selected for the wildlife endpoint species were based on species other than the endpoint 

species (i.e., rats, mice, ducks).  There is uncertainty in the application of toxicity data across species 

because a contaminant may be more or less toxic to the endpoint species than it was to the test study 

species. 

 

The toxicity of chemical mixtures is not well understood.  All of the toxicity information used in the ERAs 

for evaluating risk to ecological receptors was for individual chemicals.  Chemical mixtures can affect the 

organisms very differently than the individual chemicals because of synergistic or antagonistic effects.  

 

Finally, toxicological data for a few of the COPCs are limited or do not exist.  Therefore, there is 

uncertainty in any conclusions involving the potential impacts to ecological receptors from these 

constituents.   
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2.2.4.4 Risk Characterization 

Risks are possible if a HQ is greater than or equal to unity regardless of the magnitude of the HQ.  However, 

the magnitude of effects to ecological receptors cannot be inferred based on the magnitude of the HQ; an 

HQ greater than 1.0 simply indicates the dose used to derive the TRV was exceeded.  Finally, there is 

uncertainty in how the predicted risks to a species at a site translate into risk to the population in the area as 

a whole. 

 

2.2.5 Conclusions 

Based on the results of the re-evaluation screening level and refinement analyses, conclusions are 

provided regarding COPCs for the specific sites, those COPCs contributing most to potential ecological 

risks at the respective sites, a qualitative (and if possible quantitative) estimate of the spatial extent of 

potential ecological risk, and, the identification of any data gaps or deficiencies in the previous risk 

assessments potentially affecting risk management decisions.  The results of actual toxicity testing 

conducted for Sites 11 and 16 are also considering in the development of the site-specific conclusions.  

  



TABLE 2-1 
 

EXPOSURE ROUTES FOR QUANTITATIVE EVALUATION 
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT 

NAVAL AIR STATION, WHITING FIELD 
MILTON, FLORIDA 

 
Receptors Exposure Routes 

Adult and Adolescent Trespassers / 
Recreational Users 

• Soil dermal contact (surface) 
• Soil ingestion (surface) 
• Inhalation of air/dust/emissions (surface soil) 

Maintenance Workers • Soil dermal contact (surface) 
• Soil ingestion (surface) 
• Inhalation of air/dust/emissions (surface) 

Construction Workers • Soil dermal contact (surface and subsurface) 
• Soil ingestion (surface and subsurface) 
• Inhalation of air/dust/emissions (surface and 

subsurface) 
Occupational Workers • Soil dermal contact (surface)1 

• Soil ingestion (surface)1 
• Inhalation of air/dust/emissions (surface)1 

Residents (Adult/Children) • Soil dermal contact (surface)1 
• Soil ingestion (surface)1 
• Inhalation of air/dust/emissions (surface)1 

 
1 Occupational workers and residents are evaluated for exposure to chemicals of potential concern 

(COPCs) in subsurface soil.  This scenario is included to account for the possibility that subsurface soil 
could be brought to the surface in future excavation projects. 



TABLE 2-2

DAILY INTAKE VALUES FOR CALCULATION OF EXPOSURE OF CONSTRUCTION / EXCAVATION  WORKERS TO SOIL

NAVAL AIR STATION, WHITING FIELD
MILTON, FLORIDA

Scenario Timeframe:  Future
Medium:   Soil
Exposure Medium: Soil
Exposure Point:  Entire Site
Receptor Population:  Construction/Excavation Worker
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation

Route Code  Value Rationale/ Value Rationale/  
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL or Max USEPA, May 1993 95% UCL or Max USEPA, May 1993 Ingestion CDI(1) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 330 USEPA, December 2002 330 USEPA, December 2002 Csoil x IR x Fi x EF x ED x CF
Fi Fraction Ingested  --(2) 1.0 Professional Judgement 1.0 Professional Judgement BW x AT
EF Exposure Frequency days/year 250 USEPA, December 2002 219 USEPA, May 1993 USEPA, December 1989
ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement

CF Conversion Factor kg/mg 1.0E-06 USEPA, December 1989 1.0E-06 USEPA, December 1989

BW Body Weight kg 70 USEPA, May 1993 70 USEPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989

AT-N Averaging Time (Non-Cancer) days 365 USEPA, December 1989 365 USEPA, December 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA, May 1993 95% UCL USEPA, May 1993 Dermal CDI(1) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA, December 1989 1.0E-06 USEPA, December 1989 Csoil x CF x SA x AF x ABS x EF x ED
SA Skin Surface Area cm2/day 3,300 USEPA, September 2001 3,300 USEPA, September 2001 BW x AT
AF Soil to Skin Adherence Factor mg/cm2 0.3 USEPA, September 2001 0.1 USEPA, September 2001 USEPA, December 1989

ABS Dermal Absorption Factor (Solid) unitless chemical-specific USEPA, September 2001 chemical-specific USEPA, September 2001

EF Exposure Frequency days/year 250 USEPA, December 2002 219 USEPA, May 1993

ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement

BW Body Weight kg 70 USEPA, May 1993 70 USEPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989

AT-N Averaging Time (Non-Cancer) days 365 USEPA, December 1989 365 USEPA, December 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT



TABLE 2-3

DAILY INTAKE VALUES FOR CALCULATION OF EXPOSURE OF MAINTENANCE WORKERS TO SOIL

NAVAL AIR STATION, WHITING FIELD
MILTON, FLORIDA

Scenario Timeframe:  Current/Future
Medium:   Soil
Exposure Medium: Soil
Exposure Point:  Entire Site
Receptor Population:  Maintenance Worker
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation

Route Code  Value Rationale/ Value Rationale/  
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL or Max USEPA, May 1993 95% UCL or Max USEPA, May 1993 Ingestion CDI(1) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 50 FDEP, August 1999 50 FDEP, August 1999 Csoil x IR x Fi x EF x ED x CF
Fi Fraction Ingested  --(2) 1.0 USEPA, May 1993 1.0 USEPA, May 1993 BW x AT
EF Exposure Frequency days/year 30 ABB-ES, January 1998 30 ABB-ES, January 1998 USEPA, December 1989
ED Exposure Duration years 25 USEPA, May 1993 9 USEPA, May 1993

CF Conversion Factor kg/mg 1.0E-06 USEPA, December 1989 1.0E-06 USEPA, December 1989

BW Body Weight kg 70 USEPA, May 1993 70 USEPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989

AT-N Averaging Time (Non-Cancer) days 9,125 USEPA, December 1989 3,285 USEPA, December 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL or Max USEPA, May 1993 95% UCL or Max USEPA, May 1993 Dermal CDI(1) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA, December 1989 1.0E-06 USEPA, December 1989 Csoil x CF x SA x AF x ABS x EF x ED
SA Skin Surface Area cm2/day 3,300 USEPA, September 2001 3,300 USEPA, September 2001 BW x AT
AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA, September 2001 0.02 USEPA, September 2001 USEPA, December 1989

ABS Dermal Absorption Factor (Solid) unitless chemical -specific USEPA, September 2001 chemical -specific USEPA, September 2001

EF Exposure Frequency days/year 30 ABB-ES, January 1998 30 ABB-ES, January 1998

ED Exposure Duration years 25 USEPA, December 1989 9 USEPA, December 1989

BW Body Weight kg 70 USEPA, May 1993 70 USEPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989

AT-N Averaging Time (Non-Cancer) days 9,125 USEPA, December 1989 3,285 USEPA, December 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT



TABLE 2-4

DAILY INTAKE VALUES FOR CALCULATION OF EXPOSURE OF ADULT TRESPASSERS / RECREATIONAL USERS TO SOIL

NAVAL AIR STATION, WHITING FIELD
MILTON, FLORIDA

Scenario Timeframe:  Current/Future
Medium:   Soil
Exposure Medium: Soil
Exposure Point:  Entire Site
Receptor Population:  Trespasser/Recreational User
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation

Route Code  Value Rationale/ Value Rationale/  
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL or Max USEPA, May 1993 95% UCL or Max USEPA, May 1993 Ingestion CDI(1) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 100 USEPA, May 1993 50 USEPA, May 1993 Csoil x IR x Fi x EF x ED x CF
Fi Fraction Ingested  --(2) 1.0 USEPA, May 1993 1.0 USEPA, May 1993 BW x AT
EF Exposure Frequency days/year 45 ABB-ES, January 1998 45 ABB-ES, January 1998 USEPA, December 1989
ED Exposure Duration years 20 ABB-ES, January 1998 20 ABB-ES, January 1998

CF Conversion Factor kg/mg 1.0E-06 USEPA, December 1989 1.0E-06 USEPA, December 1989

BW Body Weight kg 70 USEPA, May 1993 70 USEPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989

AT-N Averaging Time (Non-Cancer) days 7,300 USEPA, December 1989 7,300 USEPA, December 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL or Max USEPA, May 1993 95% UCL or Max USEPA, May 1993 Dermal CDI(1) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA, December 1989 1.0E-06 USEPA, December 1989 Csoil x CF x SA x AF x ABS x EF x ED
SA Skin Surface Area cm2/day 5,700 USEPA, September 2001 5,700 USEPA, September 2001 BW x AT
AF Soil to Skin Adherence Factor mg/cm2 0.07 USEPA, September 2001 0.01 USEPA, September 2001 USEPA, December 1989

ABS Dermal Absorption Factor (Solid) unitless chemical -specific USEPA, September 2001 chemical -specific USEPA, September 2001

EF Exposure Frequency days/year 45 ABB-ES, January 1998 45 ABB-ES, January 1998

ED Exposure Duration years 20 ABB-ES, January 1998 20 ABB-ES, January 1998

BW Body Weight kg 70 USEPA, May 1993 70 USEPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989

AT-N Averaging Time (Non-Cancer) days 7,300 USEPA, December 1989 7,300 USEPA, December 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT



TABLE 2-5

DAILY INTAKE VALUES FOR CALCULATION OF EXPOSURE OF ADOLESCENT TRESPASSERS / RECREATIONAL USERS TO SOIL

NAVAL AIR STATION, WHITING FIELD
MILTON, FLORIDA

Scenario Timeframe:  Current/Future
Medium:   Soil
Exposure Medium: Soil
Exposure Point:  Entire Site
Receptor Population:  Trespasser/Recreational User
Receptor Age: Child (7 to 16 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation

Route Code  Value Rationale/ Value Rationale/  
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL or Max USEPA, May 1993 95% UCL or Max USEPA, May 1993 Ingestion CDI(1) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 100 USEPA, May 1993 100 USEPA, May 1993 Csoil x IR x Fi x EF x ED x CF
Fi Fraction Ingested  --(2) 1.0 USEPA, May 1993 1.0 USEPA, May 1993 BW x AT
EF Exposure Frequency days/year 45 ABB-ES, January 1998 45 ABB-ES, January 1998 USEPA, December 1989
ED Exposure Duration years 10 ABB-ES, January 1998 10 ABB-ES, January 1998

CF Conversion Factor kg/mg 1.0E-06 USEPA, December 1989 1.0E-06 USEPA, December 1989

BW Body Weight kg 45 ABB-ES, January 1998 45 ABB-ES, January 1998

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989

AT-N Averaging Time (Non-Cancer) days 3,650 USEPA, December 1989 3,650 USEPA, December 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL or Max USEPA, May 1993 95% UCL or Max USEPA, May 1993 Dermal CDI(1) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA, December 1989 1.0E-06 USEPA, December 1989 Csoil x CF x SA x AF x ABS x EF x ED
SA Skin Surface Area cm2/day 3,280 USEPA, August 1997 3,100 USEPA, August 1997 BW x AT
AF Soil to Skin Adherence Factor mg/cm2 0.3 USEPA, September 2001 0.04 USEPA, September 2001 USEPA, December 1989

ABS Dermal Absorption Factor (Solid) unitless chemical -specific USEPA, September 2001 chemical -specific USEPA, September 2001

EF Exposure Frequency days/year 45 ABB-ES, January 1998 45 ABB-ES, January 1998

ED Exposure Duration years 10 ABB-ES, January 1998 10 ABB-ES, January 1998

BW Body Weight kg 45 ABB-ES, January 1998 45 ABB-ES, January 1998

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989

AT-N Averaging Time (Non-Cancer) days 3,650 USEPA, December 1989 3,650 USEPA, December 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT



TABLE 2-6

DAILY INTAKE VALUES FOR CALCULATION OF
EXPOSURE OF CONSTRUCTION/EXCAVATION  WORKERS BY INHALATION OF PARTICULATES/VAPORS FROM SOIL 

NAVAL AIR STATION, WHITING FIELD
MILTON, FLORIDA

Scenario Timeframe:  Future

Medium:   Surface and Subsurface Soil

Exposure Medium: Air

Exposure Point:  Entire Site

Receptor Population:  Construction/Excavation Worker

Receptor Age: Adult

      

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation

Code  Value Rationale/ Value Rationale/  
Reference Reference

Inhalation CS Chemical concentration in soil mg/kg 95% UCL or Max USEPA, May 1993 95% UCL or Max USEPA, May 1993   Intake (mg/kg/day) =
VF Volatilization factor - Chemical Specific m3/kg (1) USEPA, December 2002 (1) USEPA, December 2002

PEF Particulate emission factor m3/kg 2.43E+06 USEPA, December 2002 2.43E+06 USEPA, December 2002

IR Inhalation Rate m3/hour 2.5 USEPA, December 2002 1.5 USEPA, August 1997

ET Exposure Time hours/day 8 USEPA, December 2002 8 USEPA, December 2002

EF Exposure Frequency days/year 250 USEPA, December 2002 219 USEPA, May 1993

ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement

BW Body Weight kg 70 USEPA, December 1989 70 USEPA, December 1989

AT-C Averaging Time (Cancer) days 25550 USEPA, December 1989 25550 USEPA, December 1989

AT-N Averaging Time (Non-Cancer) days 365 USEPA, December 1989 365 USEPA, December 1989

Notes:

(1) - Calculated according to USEPA Soil Screening Guidance, December 2002.

RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

ATBW

EDEFET
PEFVF

IRCS

×

×××+×× 
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TABLE 2-7

DAILY INTAKE VALUES FOR CALCULATION OF
EXPOSURE OF MAINTENANCE WORKERS BY INHALATION OF PARTICULATES/VAPORS FROM SOIL 

NAVAL AIR STATION, WHITING FIELD
MILTON, FLORIDA

Scenario Timeframe:  Current/Future

Medium:   Soil

Exposure Medium: Air

Exposure Point:  Entire Site

Receptor Population:  Maintenance Worker

Receptor Age: Adult

      

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation

Code  Value Rationale/ Value Rationale/  
Reference Reference

Inhalation CS Chemical concentration in soil mg/kg 95% UCL or Max USEPA, May 1993 95% UCL or Max USEPA, May 1993   Intake (mg/kg/day) =
VF Volatilization factor - Chemical Specific m3/kg (1) USEPA, July 1996 (1) USEPA, July 1996

PEF Particulate emission factor m3/kg 1.24E+09 FDEP. August 1999 1.24E+09 FDEP. August 1999

IR Inhalation Rate m3/hour 2.5 USEPA, December 2002 1.5 USEPA, August 1997

ET Exposure Time hours/day 8 USEPA, December 2002 8 USEPA, December 2002

EF Exposure Frequency days/year 30 ABB-ES, January 1998 30 ABB-ES, January 1998

ED Exposure Duration years 25 USEPA, May 1993 9 USEPA, May 1993

BW Body Weight kg 70 USEPA, December 1989 70 USEPA, December 1989

AT-C Averaging Time (Cancer) days 25550 USEPA, December 1989 25550 USEPA, December 1989

AT-N Averaging Time (Non-Cancer) days 9125 USEPA, December 1989 3285 USEPA, December 1989

Notes:

1 - Calculated according to USEPA Soil Screening Guidance, December 2002.

RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

ATBW

EDEFET
PEFVF

IRCS

×

×××+×× 
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TABLE 2-8

DAILY INTAKE VALUES FOR CALCULATION OF
EXPOSURE OF ADULT TRESPASSERS / RECREATIONAL USERS BY INHALATION OF PARTICULATES/VAPORS FROM SOIL 

NAVAL AIR STATION, WHITING FIELD
MILTON, FLORIDA

Scenario Timeframe:  Current/Future

Medium:   Soil

Exposure Medium: Air

Exposure Point:  Entire Site

Receptor Population:  Trespasser/Recreational User

Receptor Age: Adult

      

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation

Code  Value Rationale/ Value Rationale/  
Reference Reference

Inhalation CS Chemical concentration in soil mg/kg 95% UCL or Max USEPA, May 1993 95% UCL or Max USEPA, May 1993   Intake (mg/kg/day) =
VF Volatilization factor - Chemical Specific m3/kg (1) USEPA, July 1996 (1) USEPA, July 1996

PEF Particulate emission factor m3/kg 1.24E+09 FDEP. August 1999 1.24E+09 FDEP. August 1999

IR Inhalation Rate m3/hour 1.6 USEPA, August 1997 1.0 USEPA, August 1997

ET Exposure Time hours/day 4 ABB-ES, January 1998 4 ABB-ES, January 1998

EF Exposure Frequency days/year 45 ABB-ES, January 1998 45 ABB-ES, January 1998

ED Exposure Duration years 20 ABB-ES, January 1998 20 ABB-ES, January 1998

BW Body Weight kg 70 USEPA, May 1993 70 USEPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989

AT-N Averaging Time (Non-Cancer) days 7,300 USEPA, December 1989 7,300 USEPA, December 1989

Notes:

1 - Calculated according to USEPA Soil Screening Guidance, December 2002.

RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

ATBW

EDEFET
PEFVF

IRCS

×

×××+×× 
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TABLE 2-9

DAILY INTAKE VALUES FOR CALCULATION OF
EXPOSURE OF ADOLESCENT TRESPASSERS / RECREATIONAL USERS BY INHALATION OF PARTICULATES/VAPORS FROM SOIL 

NAVAL AIR STATION, WHITING FIELD

Scenario Timeframe:  Current/Future

Medium:   Soil

Exposure Medium: Air

Exposure Point:  Entire Site

Receptor Population:  Trespasser/Recreational User

Receptor Age: Child (7 to 16 years)

      

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation

Code  Value Rationale/ Value Rationale/  
Reference Reference

Inhalation CS Chemical concentration in soil mg/kg 95% UCL or Max USEPA, May 1993 95% UCL or Max USEPA, May 1993   Intake (mg/kg/day) =
VF Volatilization factor - Chemical Specific m3/kg (1) USEPA, July 1996 (1) USEPA, July 1996

PEF Particulate emission factor m3/kg 1.24E+09 FDEP. August 1999 1.24E+09 FDEP. August 1999

IR Inhalation Rate m3/hour 1.2 USEPA, August 1997 1.0 USEPA, August 1997

ET Exposure Time hours/day 4 ABB-ES, January 1998 4 ABB-ES, January 1998

EF Exposure Frequency days/year 45 ABB-ES, January 1998 45 ABB-ES, January 1998

ED Exposure Duration years 10 ABB-ES, January 1998 10 ABB-ES, January 1998

BW Body Weight kg 45 ABB-ES, January 1998 45 ABB-ES, January 1998

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989

AT-N Averaging Time (Non-Cancer) days 3,650 USEPA, December 1989 3,650 USEPA, December 1989

Notes:

1 - Calculated according to USEPA Soil Screening Guidance, December 2002.

RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

MILTON, FLORIDA

ATBW

EDEFET
PEFVF

IRCS

×

×××+×× 
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TABLE 2-10 
 

TOXICITY EQUIVALENCY FACTORS FOR 
CARCINOGENIC POLYNUCLEAR AROMATIC HYDROCARBONS 

NAVAL AIR STATION WHITING FIELD 
MILTON, FLORIDA 

 

Compound Toxicity Equivalency 
Factor 

Benzo(a)pyrene 1.0 
Benzo(a)anthracene 0.1 
Benzo(b)fluoranthene 0.1 
Benzo(k)fluoranthene 0.01 
Chrysene 0.001 
Dibenzo(a,h)anthracene 1.0 
Indeno(l,2,3c,d)pyrene 0.1 

 
Source: USEPA Region 4, May 2000. 

 

 



3.0  SITE 9, WASTE FUEL DISPOSAL PIT 

This section presents the results of the HHRA conducted for surface soil samples collected at Site 9.  The 

assessment updates a risk evaluation presented in the 1999 RI report prepared for the Navy by HLA and 

was conducted per methodology recommended in USEPA and proposed State of Florida regulations and 

guidelines.  The HHRA focuses on an evaluation of direct contact risk; an evaluation of the potential for 

chemical migration from soils to groundwater will be presented in the RI for Site 40 (the Basewide 

Groundwater Investigation). 

 

3.1 SITE DESCRIPTION 

Site 9 is located along the eastern facility boundary near the South Air Field and is approximately 2 acres 

in size (see Figure 1-2 of the 1999 RI report).  Historically, Site 9 was used for the disposal of an 

undetermined amount of waste aviation fuel.  During the 1950s and 1960s, waste fuel containing 

tetraethyl lead was reportedly disposed in the northern part of Site 9.  Reportedly, a tanker truck was 

used to transport waste fuel to an unlined disposal pit into which it was drained.  Based on anecdotal 

information, approximately 200 to 300 gallons of waste fuel were disposed at the site per trip.  At the 

approximate location of the suspected disposal pit, an ephemeral pond occurs during heavy rain periods.   

 

The approximate location of Site 9 is shown on Figure 1-2 of the 1999 RI report.  There are currently no 

buildings at Site 9.  No permanent surface water sources exist at Site 9.  In the early 1990s, Site 9 

consisted of overgrown shrubs and planted pine trees, approximately 25 to 40 feet in height.  

Construction debris was present on the ground surface at the site.  Current conditions reflect the 

emplacement of a 24-inch permeable soil layer and native grass cover over the surface of the site 

(Bechtel, February 2000).  Site 9 is vacant, unused land at this time. 

 

3.2  SUMMARY OF PHASE IIB FIELD INVESTIGATION FOR SOILS 

The soil dataset for Site 9 consists of surface soil samples collected from five locations (09SO01 through 

09SO05) during the 1995 Phase IIB field investigation.  Prior to the 1995 field activities, sampling at Site 9 

had been biased based on the results of a geophysical survey (Geraghty & Miller, 1986); therefore, 

random sampling techniques were employed during the Phase IIB sampling event to more appropriately 

support ERA and HHRA evaluations.  The vertical extent of sampling at Site 9 was limited to surface soil 

(defined as 0 to 1 foot bgs).  Subsurface soil samples were not collected at Site 9. 

 

The Phase IIB surface soil samples were analyzed for Target Compound List (TCL) VOCs, semivolatile 

organic compounds (SVOCs), pesticides and PCBs, Target Analyte List (TAL) inorganics and Total 
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Recoverable Petroleum Hydrocarbon (TRPH).  Descriptive statistics (i.e., frequency of detection, range of 

positive detections, range of non-detect results) for the target analytes detected in the surface soil 

samples are presented in Table 3-1.  The complete analytical database is included on the compact disc 

(CD) submitted with this report; a printout of the analytical database in provided in Appendix A. 

 

Surface soil sample locations are presented on Figure 3-2 of the 1999 RI report.  

 

3.3 SELECTION OF COPCS FOR HUMAN HEALTH RISK ASSESSMENT 

The direct contact, risk-based screening levels defined in Section 2.0 were used to select COPCs for Site 

9.  A discussion of the chemicals selected as COPCs (i.e., those chemicals detected at concentrations in 

excess of USEPA and FDEP direct screening criteria) and the rationale for COPC selection are provided 

in the following paragraphs.  No subsurface soil samples were collected at Site 9; therefore, COPCs were 

only identified for surface soil.   

 

Two SVOCs and 18 inorganics were detected in five surface soil samples collected at Site 9.  A 

comparison of the maximum detected surface soil concentrations to screening levels based on USEPA 

Region 9 PRGs and FDEP SCTLs for residential exposures is presented in Table 3-1.  Also presented in 

Table 3-1 are the results of the site data-to-background data comparisons conducted as described in 

Appendix A. 

 

Although concentrations of aluminum, arsenic, iron, and vanadium in surface soil exceeded the screening 

criteria (Table 3-1) these inorganics are not known to be associated with past practices or processes at 

any NAS Whiting Field sites.  Also, surface soils associated with NAS Whiting Field landfills are 

composed of natural soil covers and do not reflect subsurface landfill contents.  Therefore, these 

inorganics were not retained as COPCs for direct contact exposures to surface soil at the Site 9.  

Additionally, the site-specific values for these inorganics are within the range of levels found at NAS 

Whiting Field and/or of naturally occurring levels throughout the southeastern United States.  The 

Remedial Investigation (RI) for NAS Whiting Field Site 40, Basewide Groundwater, contains the appendix 

“Inorganics in Soil at NAS Whiting Field”, presenting the technical basis for this determination.  

Considering the information presented above, aluminum, arsenic, iron, and vanadium are not considered 

COPCs for Site 9 surface soils. 

 

Antimony was the only chemical detected at concentrations in excess of the direct contact, risk based 

COPC screening levels and background concentrations and consequently was retained as a COPC for 

surface soil at Site 9.  Antimony was only detected in one of five surface soil samples.  The detected 

concentration exceeded the simple apportioned PRG but was less than the non-apportioned PRG and 

simple apportioned and non-apportioned SCTLs. 
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3.4 RISK CHARACTERIZATION 

This section provides a characterization of the human health risks associated with the potential exposures 

to chemicals in surface soils at Site 9.  As discussed in Section 2.0, potential risks were estimated for five 

receptors (the hypothetical future resident, the typical industrial worker, the construction worker, the 

maintenance worker, and the recreational user/trespasser) using USEPA and proposed FDEP risk 

assessment guidance.  The details of the exposure assessment methodology, including the selection of 

relevant receptors and exposure pathways, were presented in Section 2.0.  The results of the risk 

characterization are discussed below. 

 

3.4.1 Risk Characterization Using USEPA Guidelines 

This section contains a summary of the results of the risk characterization for Site 9 conducted according 

to USEPA guidance.  Quantitative risk estimates for potential human receptors were developed for those 

chemicals identified as COPCs (i.e., antimony).  Potential risks and HIs were calculated using the 

methodology presented in Section 2.0 and are summarized in Table 3-2.  The results are discussed 

below.  Chemical-specific risks for Site 9 are presented in Appendix B.  No subsurface soil samples were 

collected at Site 9; therefore, risk estimates were only calculated for exposures to surface soil.  No COCs 

were identified for surface soil based on the risk characterization conducted per USEPA guidelines. 

 

Non-carcinogenic Risk 

Cumulative HIs for exposures to surface soil were less than 1 for all receptors evaluated, indicating that 

adverse non carcinogenic effects are not anticipated under the conditions defined in the exposure 

assessment.  As indicated above, antimony was the only chemical selected as a COPC; thus, the HIs 

presented in Table 3-2 are those calculated for antimony as detailed in Appendix B. 

 

Carcinogenic Risk 

No CSFs are available for the antimony; therefore, ILCRs were not calculated. 

 

3.4.2 Risk Characterization Using State of Florida Guidelines 

This section contains a summary of the results of the risk characterization for Site 9 conducted using 

guidelines presented in proposed Florida Rule 62-780 FAC (see Section 2.0).  No subsurface soil 

samples were collected at Site 9; therefore, only surface soil sampling results were evaluated in the 

analysis.  The results are discussed below. 
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Level 1 Evaluation (Residential) 

Table 3-3 presents a comparison of the maximum detected concentrations and EPCs for surface soil to 

FDEP residential SCTLs. 

   

None of the chemicals detected in the surface soils for Site 9 were selected as COCs using Florida Level 

1 direct contact SCTLs.  Only the maximum concentrations and EPCs calculated for arsenic, iron, and 

vanadium exceeded the Level 1 criteria.  Only the maximum concentrations and EPCs for arsenic and 

vanadium exceeded three times the residential SCTLs.  However, please see the preceding discussion 

(Section 3.3) regarding arsenic, iron, and vanadium.  Arsenic, iron, and vanadium were not retained as 

COCs. 

 

As shown in Table 3-4 the concentrations of all organics in surface soil at Site 9 were significantly less 

than the Csat concentrations, indicating free product is not present in surface soil. 

 

Level 2 (Industrial) and 3 (Recreational) 

No COCs were identified based on the Level 1 evaluation of surface soil; consequently, Level 2 and Level 

3 evaluations were not required for the Site 9 surface soils. 

 

3.5 SITE SPECIFIC UNCERTAINTY ANALYSIS 

A summary of the uncertainties associated with the baseline HHRA presented in this section, including a 

discussion of how these uncertainties may affect the interpretation of the final risk estimates, is provided 

in this section. 

 

3.5.1 Qualitative Risk Evaluation of Metals Eliminated as COPCs Based on Background 

COPCs for Site 9 were selected, in part, using available background concentrations for soil.  Aluminum, 

arsenic, iron, and vanadium were eliminated as COPCs, in part, on the basis of background 

concentrations.  The following table provides a qualitative risk evaluation of these metals by comparing 

the maximum detected concentrations to their respective FDEP residential SCTLs.   
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Chemical Maximum Detected 
Concentration 

(mg/kg) 

FDEP SCTL 
(mg/kg) 

Aluminum 33,100 72,000 
Arsenic 10.1 0.8 
Iron 29,800 23,000 
Vanadium 76.7 15 

 

The SCTLs presented for aluminum, iron, and vanadium are based on the potential for non-cancer health 

effects.  The maximum detected concentration of aluminum is less than the one-half of the SCTL.  The 

maximum detected concentration of iron is 1.3 times greater than the SCTL.  RfDs for aluminum and iron 

are based on allowable intakes rather than on adverse effect levels; consequently, an exceedance of the 

SCTLs is not a definitive indication of the potential for adverse non-cancer health effects.  The maximum 

detected concentration of vanadium is approximately 5 times greater than its SCTL.  The residential 

SCTL for vanadium is based on acute exposures to soil by a child (the “pica” soil exposure scenario); as 

a point of comparison, a residential SCTL based on chronic exposures is 510 mg/kg. 

 

The SCTL presented for arsenic is based on the potential for cancer effects and represents the 1 x 10-6 

(one-in-one million) cancer risk level (the value is the COPC screening levels used in this HHRA).  SCTLs 

representing the 1 x 10-5 and 1 x 10-4 cancer risk levels would be 10 and 100 times, respectively, greater 

than the values presented for the 1 x 10-6 cancer risk level.  Consequently, the maximum detected 

concentration of arsenic exceeds the 1 x 10-6 and 1 x 10-5 cancer risk levels, but not the 1 x 10-4 risk level. 

 

3.5.2 Subsurface Soil Characterization 

A risk characterization is not presented for Site 9 subsurface soils because no subsurface soil samples 

were collected during the field investigations. 

 

3.6 SUMMARY AND CONCLUSIONS 

An HHRA was conducted for the chemical concentrations detected in five surface soil samples collected 

at Site 9.  The evaluation was conducted using both USEPA and State of Florida regulations and 

guidelines for HHRA.  Antimony was the only chemical selected as a COPC.  No chemicals were selected 

as potential COCs for further evaluation in a Feasibility Study.  

 

A 24-inch permeable soil layer and native grass cover were emplaced over the surface soil of the site in 

1999 (Bechtel, February 2000).  Consequently, the surface soil data evaluated in this risk assessment 

actually represent the shallow subsurface soils underlying this permeable cap. 

 

090403/P 3-5 CTO 0079 



090403/P 3-6 CTO 0079 

This assessment was limited to an evaluation of analytical data for surface soils; subsurface soil samples 

have not been collected at Site 9.  

 



TABLE 3-1

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 9, WASTE FUEL DISPOSAL PIT
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA

CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of 
Maximum Detection

Concentration 
Used for 

Screening(3)

Site above 
Background? 

(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned 
Screening Levels 

based on Region 9 
Residential PRGs (6)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)

Apportioned 
Florida 

Residential 
SCTL- Direct 

Contact         
(10)

Maximum 
Concentration/ 

Non-apportioned 
Residential 

SCTL Ratio >3 ? 
(11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Semivolatile Organics  (mg/kg)

120-82-1 1,2,4-TRICHLOROBENZENE 1/5 0.11 J 0.11 J 0.36 - 0.47 09S00501 0.11 NA (13) 650 N 65 560 N 660 Adrenals,        
Body Weight 190 2.0E-04 No BSL

106-46-7 1,4-DICHLOROBENZENE 1/5 0.12 0.12 0.36 - 0.47 09S00501 0.12 NA 3.4 C 0.85 6 C 6.4 --- 2 2.0E-02 No BSL
Inorganics  (mg/kg)
7429-90-5 ALUMINUM 4/5 17500 33100 40 09S00301-D 33100 no 76000 N 7600 72000 N 80000 Body Weight 24000 4.6E-01 No BKG
7440-36-0 ANTIMONY 1/5 8.3 J 8.3 J 12 09S00201 8.3 yes 31 N 3.1 26 N 27 Blood, Mortality 8.7 3.2E-01 Yes ASL
7440-38-2 ARSENIC 5/5 2.8 10.1 --- 09S00101, 09S00401 10.1 no 0.39 C 0.0975 0.8 C 2.1 --- 0.27 1.3E+01 No BKG
7440-39-3 BARIUM 4/5 5.5 J 21.7 J 40 09S00301-D 21.7 no 5400 N 540 110 N 120 Cardiovascular 110 2.0E-01 No BSL,BKG

7440-41-7 BERYLLIUM 4/5 0.08 J 0.22 J 1 09S00301-D 0.22 NE (14) 150 N 15 120 N 120 Gastrointestinal, 
Respiratory 40 1.8E-03 No BSL

7440-70-2 CALCIUM 1/5 384 J 384 J 1000 09S00301-D 384 NE --- --- --- --- --- --- No NUT
7440-47-3 CHROMIUM 4/5 14.9 46.2 2 09S00101 46.2 yes 210 C 52.5 210 C 210 --- 70 2.2E-01 No BSL

7440-48-4 COBALT 1/5 0.52 J 0.55 J 10 09S00301-D 0.55 NE 900 C 225 4700 N 1700

Cardiovascular, 
Immunological, 
Neurological, 
Reproductive

1570 1.2E-04 No BSL

7440-50-8 COPPER 4/5 4.5 J 9 5 09S00301-D 9 NE 3100 N 310 110 N 150 Gastrointestinal 110 8.2E-02 No BSL

7439-89-6 IRON 4/5 12300 29800 20 09S00101 29800 no 23000 N 2300 23000 N 53000 Blood,          
Gastrointestinal 7670 1.3E+00 No BKG

7439-92-1 LEAD 5/5 3.1 12.3 --- 09S00401 12.3 NE 400 400 400 400 --- 400 3.1E-02 No BSL
7439-95-4 MAGNESIUM 4/5 73.3 J 227 J 1000 09S00301-D 227 NE --- --- --- --- --- --- No NUT
7439-96-5 MANGANESE 4/5 10.1 J 52.9 J 3 09S00301-D 52.9 no 1800 N 180 1600 N 3500 Neurological 533 3.3E-02 No BSL,BKG
7439-97-6 MERCURY 4/5 0.01 J 0.03 J 0.1 09S00401 0.03 NE 23 N 2.3 3.4 N 3 Neurological 1.1 8.8E-03 No BSL
7440-02-0 NICKEL 3/5 2.9 J 6.1 J 8 09S00301-D 6.1 NE 1600 N 160 110 N 340 Body Weight 110 5.5E-02 No BSL
7440-09-7 POTASSIUM 1/5 212 J 212 J 1000 09S00301-D 212 NE --- --- --- --- --- --- No NUT
7440-62-2 VANADIUM 4/5 32.2 76.7 10 09S00101 76.7 no 550 N 55 15 N 67 NOEL 15 5.1E+00 No BKG
7440-66-6 ZINC 3/5 3.8 J 14.4 4 09S00301-D 14.4 NE 23000 N 2300 23000 N 26000 Blood 7670 6.3E-04 No BSL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC. Definitions:
C = Carcinogen.

Footnotes: COPC = Chemical of potential concern.
1     Sample and duplicate are counted as two separate samples when determining the minimum and maximum detected concentrations. J = Estimated value.
2    Values  presented are sample-specific quantitation limits. N = Noncarcinogen.
3    The maximum detected concentration is used for screening purposes.
4     To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in Appendix A.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background, that chemical was not selected as a COPC. Rationale Codes:
5    USEPA Region 9 Preliminary Remediation Goals (PRGs), October 2002. For Selection as a COPC:
6     Apportioned COPC screening levels for carcinogens are determined by dividing the non-apportioned PRGs by the number of chemicals classified as carcinogens by Region 9.  For example,  4 chemicals detected in surface soil at Site 9.   ASL = Above COPC screening level
       are classified as carcinogens.  Therefore, the apportioned screening levels for carcinogens are the PRGs divided by 4.  For noncarcinogens,   the COPC screening level is based on a target hazard quotient of 0.1, as per USEPA Region 4
       guidelines (USEPA Region 4, May 2000). For Elimination as a COPC:
7     Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.    BKG = Within background levels.
8    2004 Proposed Florida SCTLs are presented in Comparison of Chapter 62-777, F.A.C. -  May 26, 1999 Values vs. Proposed February 26, 2004 Values, online at http://fdep.ifas.ufl.edu/   BSL = Below COPC screening level
9    Target organs are obtained from Table II, Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.   NUT = Essential nutrient.
10   Values of the simple apportioned SCTLs are determined by dividing the non-apportioned SCTL by the number carcinogenic chemicals or by the number of chemicals impacting the same target organ for noncarcinogens as defined by Chapter 62-777 F.A.C.  For example,
       3 carcinogens were detected in surface soil at Site 9.  Therefore, the simple apportioned SCTL value for carcinogens is the non-apportioned SCTL divided by 3.  For noncarcinogens,  neurological effects were identified as the target organ for 3 chemicals.  Therefore, Associated Samples:
       the simple  apportioned SCTLs for these chemicals are the non-apportioned values divided by 3.  Note that the non-apportioned SCTLs for barium, cadmium, copper, nickel, vanadium, and cyanide are based onacute toxicity considerations.  Therefore, 09S00101
       simple apportioned SCTLs were not calculated for these chemicals because SCTLs for most chemicals are based on chronic effects.  09S00201
11   According to the proposed Florida Rule 62-780, a chemical is identified as a COC if the maximum concentration is greater than 3 times the non-apportioned SCTL, and, for metals, if site concentrations exceed background levels. 09S00301
12   A chemical is selected as a COPC if the maximum detected concentration exceeds either the USEPA or Florida apportioned risk-based screening levels,  or is greater than 3 times the non-apportioned SCTL, 09S00301-D
      and if site concentrations exceed facility background levels (for metals).  09S00401
13   NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation. 09S00501
14   NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum detected concentration did not exceed the applicable PRG or SCTL.

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)



TABLE 3-2

SUMMARY OF CANCER RISKS AND HAZARD INDICES
SITE 9, WASTE FUEL DISPOSAL PIT

RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT
NAVAL AIR STATION, WHITING FIELD

MILTON FIELD, FLORIDA

Receptor Media Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5

Hypothetical Future Residents Surface Soil NTX - - - - - - 0.3 - -
Subsurface Soil NE - - - - - - NE - -

Industrial Workers Surface Soil NTX - - - - - - 0.03 - -
Subsurface Soil NE - - - - - - NE - -

Construction Workers Surface Soil NTX - - - - - - 0.07 - -
Subsurface Soil NE - - - - - - NE - -

Maintenance Workers Surface Soil NTX - - - - - - 0.001 - -

Adolescent Recreational Users Surface Soil NTX - - - - - - 0.006 - -

Adult Recreational Users Surface Soil NTX - - - - - - 0.004 - -

Lifelong Recreational Users Surface Soil NTX - - - - - - NA - -

Notes:
NTX - Not applicable.  There are no cancer slope factors (CSF) available for chemicals retained as COPCs.
NE - Not evaluated.  No subsurface soil samples were collected.
NA - Not applicable.
HI - Hazard Index.



TABLE 3-3

FLORIDA LEVEL TIER 1 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 9, WASTE FUEL DISPOSAL PIT
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Semivolatile Organics  (mg/kg)
120-82-1 1,2,4-TRICHLOROBENZENE 0.11 J 0.11 560 N 2.0E-04 NA(6) No maximum < SCTL
106-46-7 1,4-DICHLOROBENZENE 0.12 0.12 6 C 2.0E-02 NA No maximum < SCTL
Inorganics  (mg/kg)
7429-90-5 ALUMINUM 33100 33100 72000 N 4.6E-01 no No maximum < SCTL
7440-36-0 ANTIMONY 8.3 J 8.3 26 N 3.2E-01 NE(7) No maximum < SCTL
7440-38-2 ARSENIC 10.1 10.1 0.8 C 1.3E+01 no No (8)
7440-39-3 BARIUM 21.7 J 21.7 110 N 2.0E-01 no No maximum < SCTL
7440-41-7 BERYLLIUM 0.22 J 0.22 120 N 1.8E-03 NE No maximum < SCTL
7440-70-2 CALCIUM 384 J 384 NA --- NE No Essential Nutrient
7440-47-3 CHROMIUM 46.2 46.2 210 C 2.2E-01 yes No maximum < SCTL
7440-48-4 COBALT 0.55 J 0.55 4700 N 1.2E-04 NE No maximum < SCTL
7440-50-8 COPPER 9 9 110 N 8.2E-02 NE No maximum < SCTL
7439-89-6 IRON 29800 29800 23000 N 1.3E+00 no No (8)
7439-92-1 LEAD 12.3 7.1 400 --- NE No maximum < SCTL
7439-95-4 MAGNESIUM 227 J 227 NA --- NE No Essential Nutrient
7439-96-5 MANGANESE 52.9 J 52.9 1600 N 3.3E-02 no No maximum < SCTL
7439-97-6 MERCURY 0.03 J 0.03 3.4 N 8.8E-03 NE No maximum < SCTL
7440-02-0 NICKEL 6.1 J 6.1 110 N 5.5E-02 NE No maximum < SCTL
7440-09-7 POTASSIUM 212 J 212 NA --- NE No Essential Nutrient
7440-62-2 VANADIUM 76.7 76.7 15 N 5.1E+00 no No (8)
7440-66-6 ZINC 14.4 14.4 23000 N 6.3E-04 NE No maximum < SCTL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Maximum 
Concentration 

(1)



TABLE 3-3

FLORIDA LEVEL TIER 1 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 9, WASTE FUEL DISPOSAL PIT
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations
       performed by the USEPA's ProUCL software and presented in Appendix A.
3    Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
4    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in
       Appendix A. If the site data to background data comparisons determine that the site concentrations of a constituent were not significantly different from background, that chemical was
       not selected as a potential COC.
5    A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
6    NA - Not Applicable.   According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
7    NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum concentration
       did not exceed the applicable SCTL.
8   These metals are not known to be associated with past practices or processes at Site 9 and the concentrations in soil at the site are considered to be naturally occurring or representative
      of anthropogenic background levels.  Therefore, these constituents are not selected as potential COCs for the site.

Associated Samples: Definitions:
09S00101 C = Carcinogen.
09S00101 COC = Chemical of concern.
09S00201 J = Estimated value.
09S00201 N = Noncarcinogen.
09S00301
09S00301-AVG



TABLE 3-4

COMPARISON TO SOIL SATURATION LIMIT - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 9, WASTE FUEL DISPOSAL PIT
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA

CAS No. Parameter Frequency of 
Detection

Exposure Point 
Concentration  (2)

Sample of Maximum 
Detection

Site above 
Background? (3)

Soil Saturation 
Limit, Csat (4)

Semivolatile Organics  (mg/kg)
120-82-1 1,2,4-TRICHLOROBENZENE 1/5 0.11 J 0.11 09S00501 NA (5) 370
106-46-7 1,4-DICHLOROBENZENE 1/5 0.12 0.12 09S00501 NA 280

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical
       tests and calculations performed by the USEPA's ProUCL software and presented in Appendix A.
3    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background,
       that chemical was not selected as a potential COPC.
4    Soil Saturation Limits (CSAT),  Table 8, Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
5    NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.

Associated Samples:
09S00101 09S00301-D
09S00101 09S00401
09S00201 09S00401
09S00201 09S00501
09S00301 09S00501

09S00301-AVG

Maximum 
Concentration (1)



4.0  SITE 10, SOUTHEAST OPEN DISPOSAL AREA A 

This section presents the results of the HHRA conducted for surface and subsurface soil samples 

collected at Site 10.  The assessment updates a risk evaluation presented in the 1999 RI report prepared 

for the Navy by HLA and was conducted per methodology recommended in USEPA and proposed State 

of Florida regulations and guidelines.  The HHRA focuses on an evaluation of direct contact risk; an 

evaluation of the potential for chemical migration from soils to groundwater will be presented in the RI for 

Site 40 (the Basewide Groundwater Investigation). 

 

4.1 SITE DESCRIPTION 

Site 10 is adjacent to Site 9 at the eastern boundary of the facility and is approximately 4 acres in size.  

From 1965 to 1973, this site was used for the disposal of inert wastes such as construction debris, trees, 

brush, metal cans, and similar materials not suitable for sanitary landfill disposal.  Transformer oil and 

empty pesticide/herbicide containers were also reportedly disposed at the site.  Historically, access to the 

site was uncontrolled, and other potentially hazardous wastes also may have been disposed at the site.  

The precise locations of the disposal areas at Site 10 are unknown; however, the approximate location of 

the disposal areas were determined based on a geophysical survey conducted during the RI Phase IIA 

fieldwork (ABB-ES, 1992). 

 

The approximate location of Site 10 is shown on Figure 1-2 of the 1999 RI report.  There are currently no 

buildings at Site 10.  No permanent surface water sources exist at Site 10.  In the early 1990s, the site 

consisted of overgrown shrubs and planted pine trees, approximately 25 to 40 feet in height.  Current 

conditions reflect the emplacement of a 24-inch permeable soil layer and native grass cover over the 

surface of the site (Bechtel, February 2000).  Site 10 is vacant, unused land at this time. 

 

4.2 SUMMARY OF PHASE IIA/IIB FIELD INVESTIGATIONS FOR SOILS 

The surface soil dataset for Site 10 consists of surface soil samples collected from five locations 

(10-SL-01 through 10-SL-05) during the 1992 Phase IIA field investigation and from six locations 

(10SO01 through 10SO06) during the 1995/1996 Phase IIB field investigation.  Prior sampling methods at 

Site 10 were biased based on the results of the aforementioned geophysical survey; therefore, random 

sampling techniques were employed during these investigations to more appropriately support ERA and 

HHRA evaluations.  The Phase IIA and IIB surface soil samples were collected from a depth interval of 0 

to 12 inches bgs and analyzed for TCL VOCs, SVOCs, pesticides and PCBs, TAL metals, cyanide, and 

TRPH.    
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For the purposes of characterizing waste materials, test pits were excavated at locations where a 

geophysical anomaly indicated the potential location of buried materials.  The subsurface soil dataset for 

Site 10 consists of subsurface soil samples collected from three test pit locations (Test Pit TP-10-02, 

sample 10-SS0201; Test Pit TP-10-03, sample 10-SS0302; and Test Pit TP-10-05, sample 10-SS0503) 

excavated during the 1992 Phase IIA field investigation.  The Phase IIA subsurface soil samples were 

collected from depth intervals of 4 to 5 feet (Test Pit TP-10-02), 6 to 8 feet (Test Pit TP-10-03), and 8 to 

9.5 feet (Test Pit TP-10-05) and analyzed for TCL VOCs, SVOCs, pesticides and PCBs, TAL inorganics, 

and cyanide. 

 

Descriptive statistics (i.e., frequency of detection, range of positive detections, range of non-detect 

results) for the target analytes detected in the surface and subsurface soil samples are presented in 

Tables 4-1 and 4-2, respectively.  The complete analytical database is included on the CD submitted with 

this report; a printout of the analytical database in provided in Appendix A. 

 

Surface and subsurface soil sample locations are presented on Figures 3-2 of the 1999 RI report.  

 

4.3 SELECTION OF COPCS FOR HUMAN HEALTH RISK ASSESSMENT 

The direct contact, risk-based screening levels defined in Section 2 were used to select COPCs for Site 

10.  A discussion of the chemicals selected as COPCs (i.e., those chemicals detected at concentrations 

in excess of USEPA and FDEP direct contact screening criteria) and the rationale for COPC selection are 

provided in the following paragraphs.  COPC selection tables for surface soil and subsurface soil are 

presented as Tables 4-1 and 4-2, respectively.    

 

4.3.1 Surface Soil 

Two VOCs, 18 SVOCs, 10 pesticides/PCBs, 21 inorganics, TRPH, and cyanide were detected in 11 

surface soil samples collected at Site 10.  A comparison of the maximum detected surface soil 

concentrations to screening levels based on USEPA Region 9 PRGs and FDEP SCTLs for residential 

exposures is presented in Table 4-1.  Also presented in Table 4-1 are the results of the site data-to-

background data comparisons conducted as described in Appendix A.  The following chemicals were 

detected in surface soils at maximum concentrations exceeding the direct contact, risk based COPC 

screening levels and background, and were retained as COPCs for surface soil at Site 10: 

 

• SVOCs [bis(2-ethylhexyl) phthalate and carcinogenic PAHs (cPAHs)] 

• Pesticides/PCBs (Aroclor-1254, Aroclor-1260, and dieldrin) 

• Inorganics (barium and chromium) 

• TPRH 
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Aroclor-1260 was detected in only two samples, and dieldrin was only detected in one sample.  The 

maximum concentration of bis(2-ethylhexyl) phthalate exceeded the simple apportioned PRG but was 

less than the non-apportioned PRG and simple apportioned and non-apportioned SCTLs.  The maximum 

concentration of cPAHs exceeded the simple apportioned and non-apportioned PRGs and SCTLs.  The 

maximum concentrations of Aroclor-1260, dieldrin, and chromium exceeded the simple apportioned 

PRGs and SCTLs but were less than the non-apportioned PRGs and SCTLs.  The maximum 

concentration of Aroclor-1254 exceeded the simple apportioned and non-apportioned PRGs and the 

simple apportioned SCTL but was less than the non-apportioned SCTL.  The maximum concentration of 

barium exceeded the simple apportioned and non-apportioned SCTLs but was less than the simple 

apportioned and non-apportioned PRGs.  The TRPH and barium concentrations exceeding the relevant 

SCTLs were reported for samples also demonstrating cPAH concentrations exceeding the SCTLs. 

 

Although concentrations of aluminum, arsenic, iron, manganese, and vanadium in surface soil exceeded 

the screening criteria (Table 4-1) these inorganics are not known to be associated with past practices or 

processes at any NAS Whiting Field sites.  Also, surface soils associated with NAS Whiting Field landfills 

are composed of natural soil covers and do not reflect subsurface landfill contents.  Therefore, these 

inorganics were not retained as COPCs for direct contact exposures to surface soil at the Site 10.  

Additionally, the site-specific values for these inorganics are within the range of levels found at NAS 

Whiting Field and/or of naturally occurring levels throughout the southeastern United States.  The 

Remedial Investigation (RI) for NAS Whiting Field Site 40, Basewide Groundwater, contains the appendix 

“Inorganics in Soil at NAS Whiting Field”, presenting the technical basis for this determination.  

Considering the information presented above, aluminum, arsenic, iron, manganese, and vanadium are 

not considered COPCs for Site 10 surface soils. 

 

4.3.2 Subsurface Soil 

Five VOCs, eight SVOCs, five pesticides/PCBs, 22 inorganics, and cyanide were detected in three 

subsurface soil samples collected at Site 10.  A comparison of the maximum detected subsurface soil 

concentrations to screening levels based on USEPA Region 9 PRGs and FDEP SCTLs for residential 

exposures is presented in Table 4-2.  Also presented in Table 4-2 are the results of the site data-to-

background data comparisons conducted as described in Appendix A.  The following chemicals were 

detected in subsurface soils at maximum concentrations exceeding the direct contact, risk based COPC 

screening levels and background concentrations, and were retained as COPCs for subsurface soil at Site 

10: 

 

• Pesticides (aldrin and dieldrin) 

• Inorganics (antimony and chromium) 
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Maximum concentrations of aldrin and dieldrin exceeded the simple apportioned PRGs but were less than 

the simple apportioned and non-apportioned SCTLs and the non-apportioned PRGs.  Maximum 

concentrations of antimony and chromium exceeded the simple apportioned PRGs and SCTLs but were 

less than the non-apportioned PRGs and SCTLs. 

 

Although concentrations of aluminum, arsenic, iron, and vanadium in the subsurface soils exceeded the 

screening criteria these inorganics are not known to be associated with past practices or processes at 

any NAS Whiting Field Sites.  Therefore, these inorganics were not retained as COPCs for direct contact 

exposures to subsurface soil at the Site 10.  Additionally, the site-specific values for these inorganics are 

within the range of levels found at NAS Whiting Field and/or of naturally occurring levels throughout the 

southeastern United States.  The Remedial Investigation (RI) for NAS Whiting Field Site 40, Basewide 

Groundwater, contains the appendix “Inorganics in Soil at NAS Whiting Field”, presenting the technical 

basis for this determination.  Considering the information presented above, aluminum, arsenic, iron, and 

vanadium are not considered COPCs for Site 10 subsurface soils. 

 

4.4 RISK CHARACTERIZATION 

This section provides a characterization of the human health risks associated with the potential exposures 

to chemicals in surface and subsurface soils at Site 10.  As discussed in Section 2, potential risks were 

estimated for five receptors (the hypothetical future resident, the typical industrial worker, the construction 

worker, the maintenance worker, and the recreational user/trespasser) using USEPA and proposed 

FDEP risk assessment guidance.  The results of the risk characterization are discussed below. 

 

4.4.1 Risk Characterization Using EPA Guidelines 

This section contains a summary of the results of the risk characterization for Site 10 conducted 

according to USEPA guidance.  Quantitative risk estimates for potential human receptors were developed 

for those chemicals identified as COPCs in Section 4.3.  Potential cancer risks and HIs were calculated 

using the methodology presented in Section 2 and are summarized in Table 4-3.  The results are 

discussed below.  Chemical-specific risks for Site 10 are presented in Appendix B. 

 

Non-Carcinogenic Risk 

Cumulative HIs estimated for exposures to surface and subsurface soil by all receptors were less than or 

equal to 1, indicating that adverse non carcinogenic effects are not anticipated for these receptors under 

the conditions established in the exposure assessment. 
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Carcinogenic Risk 

Cumulative ILCRs for exposures to surface and subsurface soil were within USEPA’s target risk range of 

10-4 to 10-6 for all receptors.  However, ILCRs exceeded the State of Florida’s target risk level of 1 x 10-6 

for exposures to surface soil by residents, industrial workers, construction workers, adolescent 

recreational users, and lifelong recreational users, and for exposures to subsurface soil by construction 

workers.  Chemical-specific ILCRs for the cPAHs exceeded 1 x 10-6 for exposures to surface soil for all 

receptors except the maintenance worker, and the chemical-specific ILCR for chromium exceeded 1 x 

10-6 for exposures to subsurface soil by the construction worker.  The EPCs for the cPAHs in surface soil 

and chromium in subsurface soil were 2.3 mg/kg and 207 mg/kg, respectively. 

 

4.4.2 Risk Characterization Using State of Florida Guidelines 

This section contains a summary of the results of the risk characterization for Site 10 conducted using 

guidelines presented in proposed Florida Rule 62-780 FAC as discussed in Section 2.0.  The results are 

summarized in Tables 4-4 through 4-9 and are discussed below. 

 

4.4.2.1 Surface Soil 

Level 1 Evaluation (Residential) 

Table 4-4 presents a comparison of the maximum detected concentrations and the EPCs for surface soil 

to the FDEP residential SCTLs.  The following chemicals were identified as exceeding the Level 1 SCTLs 

and were retained as potential COCs for residential exposures to surface soil at Site 10: 

 

• SVOCs [cPAHs (expressed as benzo(a)pyrene equivalents)] 

• Inorganics (barium) 

• TRPH 

 

The maximum detected concentrations of the cPAHs and barium also exceeded three times the 

residential SCTLs.   

 

The maximum detected concentrations and/or EPCs for arsenic, iron, and vanadium exceeded the Level 

1 criteria.  However, please see the preceding discussion (Section 4.3) regarding these metals.  Arsenic, 

iron, and vanadium were not retained as potential COCs for residential exposures to surface soil at the 

Site 10. 
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As shown in Table 4-5 the concentrations of all organics in surface soil were significantly less than the 

Csat concentrations, indicating that free product is not present in surface soil. 

 

Level 2 (Industrial) 

The results of the Level 1 evaluation identified three potential COCs; therefore, a Level 2 evaluation was 

conducted.  A comparison of the maximum concentrations and EPCs for surface soil to the FDEP 

industrial SCTLs is presented in Table 4-6.  The following chemicals were identified as exceeding the 

Level 2 SCTLs, and were retained as potential COCs for industrial exposures to surface soil at Site 10: 

 

• SVOCs [cPAHs (expressed as benzo(a)pyrene equivalents) 

 

The maximum detected concentration and EPC for arsenic also exceeded the Level 2 criteria.  However, 

please see the preceding discussion (Section 4.3) regarding arsenic.  Arsenic was not retained as a COC 

for industrial exposures to surface soil at the Site 10. 

 

Level 3 (Recreational) 

The results of the Level 2 evaluation identified one potential COC (cPAHs); therefore, a Level 3 

evaluation was conducted assuming a future recreational land use scenario for Site 10.  Alternative 

SCTLs for recreational exposures were derived following the methodology presented in Appendix B.  A 

comparison of the maximum detected concentrations and EPCs for surface soil to the alternative CTLs is 

presented in Table 4-7.  The maximum concentration and EPC for the cPAHs exceeded the Level 3 

alternative SCTLs.  Consequently, the cPAHs were retained as potential COCs for the Site 10 surface 

soil.   

 

The EPC for arsenic also exceeded the Level 3 criteria.  However, please see the preceding discussion 

(Section 4.3) regarding arsenic.  Arsenic was not retained as a COC for recreational exposures to surface 

soil at the Site 10. 

 

4.4.2.2 Subsurface Soil 

Level 1 Evaluation (Residential) 

Table 4-8 presents a comparison of the maximum concentrations and EPCs for subsurface soil to FDEP 

residential SCTLs.  No chemicals were detected at maximum concentrations exceeding SCTLs for 

residential land use.  Consequently, no COCs were identified for the subsurface soils at Site 10. 
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The EPCs for arsenic, iron, and vanadium exceeded the Level 1 criteria.  In addition, the maximum 

detected concentrations of arsenic and vanadium exceeded three times the residential SCTLs.  However, 

please see the preceding discussion (Section 4.3) regarding these metals.  Arsenic, iron, and vanadium 

were not retained as COCs for residential exposures to subsurface soil at the Site 10. 

 

The maximum detected concentrations of all organics were less than three times the residential SCTLs.  

A shown in Table 4-9, the concentrations of all organics in subsurface soil were also significantly less 

than the Csat concentrations, indicating free product is not present in subsurface soil. 

 

Level 2 (Industrial) and Level 3 (Recreational) 

No COCs were identified in the Level 1 evaluation; consequently, Level 2 and 3 evaluations were not 

required. 

 

4.5 SITE-SPECIFIC UNCERTAINTY ANALYSIS 

A summary of the uncertainties associated with the HHRA, including a discussion of how they may affect 

the interpretation of the final risk estimates, is provided below. 

 

4.5.1 Uncertainty Associated with a Construction Worker Exposed to Chromium in 
Subsurface Soil 

The ILCR for construction workers for exposure to chromium in subsurface soil was 1 x 10-5, which 

exceeds the State of Florida’s target risk level of 1 x 10-6.  Because there were less than 10 subsurface 

soil samples, the maximum detected concentration of chromium (207 mg/kg) was used as the EPC.  Use 

of the maximum concentration tends to overestimate potential risks because construction workers are 

assumed to be exposed continuously to the maximum concentration for the entire exposure period.  The 

second highest concentration reported for chromium in the subsurface soils was 13.6 mg/kg, which 

corresponds to a ILCR of 6 x 10-7.  In addition, the risk estimates for the construction worker assume the 

worker is being exposed to fugitive dust emissions generated by vehicular traffic during a construction 

project lasting for 1 year.  Although a construction project lasting 1 year is possible at Site 10, it is very 

unlikely a construction worker would be exposed to high levels of fugitive dust from subsurface soil for the 

entire duration of the construction project.  Consequently, there is uncertainty associated the evaluation of 

construction workers exposed to chromium in the subsurface soil at Site 10.  It should be noted that the 

maximum chromium concentration in the subsurface soils does not exceed the FDEP SCTL for residential 

land use. 
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4.5.2 Qualitative Risk Evaluation of Metals Eliminated as COPCs Based on Background 

COPCs for the Site 10 were selected using available background concentrations for soil.  Aluminum, 

arsenic, iron, manganese, and vanadium in surface soil and aluminum, arsenic, iron, and vanadium in 

subsurface soil were eliminated as COPCs, in part, on the basis of background concentrations.  The 

following table provides a qualitative risk evaluation of these metals by comparing the maximum detected 

concentrations to their respective FDEP residential SCTLs.   

 

Maximum Detected Concentration 
(mg/kg) 

Chemical 

Surface Soil Subsurface Soil 

FDEP SCTL (mg/kg) 

Aluminum 37,000 12,700 72,000 
Arsenic 8.8 3.7 0.8 
Iron 23,800 44,600 23,000 
Manganese 389 Not Applicable 1,600 
Vanadium 63.4 104 15 

 

The SCTLs presented for aluminum, iron, manganese, and vanadium are based on the potential for non-

cancer health effects.  The maximum detected concentration of aluminum in surface soil is approximately 

one-half of the SCTL, and the maximum detected concentration in subsurface soil is approximately one-

sixth of the SCTL.  The maximum detected concentration of iron in surface soil is marginally greater than 

the SCTL, and the maximum detected concentration in subsurface soil is approximately twice the SCTL.  

RfDs for aluminum and iron are based on allowable intakes rather than on adverse effect levels; 

consequently, an exceedance of the SCTL for aluminum or iron is not a definitive indication of the 

potential for adverse non-cancer health effects.  The maximum detected concentration of manganese in 

surface soil is approximately one-fourth of the SCTL.  The maximum detected concentration of vanadium 

in surface soil is approximately four times greater than its SCTL, and the maximum detected 

concentration in subsurface soil is approximately seven times greater than the SCTL.  The residential 

SCTL for vanadium is based on acute exposures to soil by a child (the “pica” soil exposure scenario); as 

a point of comparison, a residential SCTL based on chronic exposures is 510 mg/kg. 

 

The SCTL presented for arsenic is based on the potential for cancer effects and represents the 1 x 10-6 

(one-in-one million) cancer risk level (the values are the COPC screening levels used in this HHRA).  

SCTLs representing the 1 x 10-5 and 1 x 10-4 cancer risk levels would be 10 and 100 times, respectively, 

greater than the values presented for the 1 x 10-6 cancer risk level.  Consequently, the maximum detected 

concentration of arsenic in surface and subsurface soil exceeds the 1 x 10-6 and 1 x 10-5 cancer risk 

levels but not the 1 x 10-4 risk level. 
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4.5.3 Limited Subsurface Soil Data  

Three subsurface soil samples only were collected during the field investigation at Site 10.  However, test 

pits were excavated at locations where geophysical anomalies identified the potential location of buried 

materials. 

 

4.6 SUMMARY AND CONCLUSIONS 

An HHRA was conducted for the chemical concentrations detected in 11 surface soil and three 

subsurface soil samples collected at Site 10.  The evaluation was conducted using both USEPA and 

State of Florida regulations and guidelines for HHRA.  The risk assessment considered five receptors, the 

hypothetical future resident, the typical industrial worker, the construction worker, the maintenance 

worker, and the recreational user, assuming exposure via the ingestion, dermal contact, and inhalation 

route of exposures.  However, with the possible exception of the maintenance worker, none of the 

receptors are currently contacting surface or subsurface soils at the Site 10.  The risk evaluations 

performed using USEPA guidelines and State of Florida regulations and guidelines yielded comparable 

results. 

 

A 24-inch permeable soil layer and native grass cover was emplaced over the surface soil of Site 10 in 

1999 (Bechtel, February 2000); consequently, the surface soil data evaluated in this risk assessment 

actually represent the shallow subsurface soils underlying the permeable cap.  This is an important 

consideration when interpreting the risk characterization results summarized below because, barring 

construction or excavation activities bringing contaminated soils to the surface, the emplacement of the 

cap has eliminated direct receptor contact (and risk) to the soils underlying the cap.  According to Section 

62-780.680(2)(b)(2) of proposed Rule 62-780, FAC, the criterion for direct contact exposure under Risk 

Management Option Level II is met by the emplacement of an engineering control preventing human 

exposure, such as a permanent cover material or 2 feet of soil. 

 

Several organics (primarily cPAHs, dieldrin, and two Aroclors) and two inorganics (barium and chromium) 

were selected as COPCs for surface soil and were evaluated in the quantitative HHRA conducted per 

USEPA guidelines.  Two pesticides (aldrin and dieldrin) and two inorganics (antimony and chromium) 

were selected as COPCs for subsurface soil and were also evaluated per USEPA guidelines.  The non-

cancer risk estimates (i.e., the HIs) did not exceed 1 for any of the receptors evaluated.  Consequently, 

adverse non-carcinogenic health affects are not anticipated under the conditions defined for the exposure 

assessment.  Although cancer risk estimates developed for four of the five receptors evaluated (the 

hypothetical future resident, the typical industrial worker, the construction worker, and the recreational 

user) exceed the State of Florida cancer risk benchmark of 1 x 10-6, none of the cancer risk estimates 

exceed the USEPA cancer risk range of 1 x 10-4 to 1 x 10-6.  The primary risk drivers for surface soils 
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were the cPAHs; chemical-specific risk estimates for all other COPCs approximate or are less than 1 x 

10-6.  The only risk driver for subsurface soils was chromium (construction worker only); chemical-specific 

risk estimates for all other COPCs were less than 1 x 10-7.  As discussed in the preceding uncertainty 

section (Section 4.5), the construction worker was evaluated in a very conservative manner; risk 

estimates for this receptor are likely to be overestimated. 

 

The risk assessment conducted per the State of Florida regulations and guidelines evaluated risks to a 

hypothetical future resident and a typical industrial worker using the published SCTLs for the residential 

and industrial land use scenario, respectively.  Additionally, risks to a hypothetical future recreational user 

were evaluated using SCTLs specifically developed for this risk assessment as allowed in the State of 

Florida regulations and guidelines.  The following chemicals were identified as potential COCs for surface 

soils based on a comparison of EPCs to these SCTLs: 

 

Residential SCTLs Industrial SCTLs Recreational SCTLs 
cPAHs cPAHs cPAHs 
Barium   
TRPH   

 

Over 90 percent of the estimated cancer risk is attributable to cPAHs.  The total cancer risk estimates for 

the industrial and recreational land use scenarios would not exceed 1 x 10-6 if cPAHs were not detected 

or were only detected at concentrations approximately equal to the SCTLs.  The TRPH and barium 

concentrations exceeding the relevant SCTLs were reported for samples also demonstrating cPAH 

concentrations exceeding the SCTLs.    

 



TABLE 4-1

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 10, SOUTHEAST OPEN DISPOSAL AREA A
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned 
Screening Levels 

based on Region 9 
Residential PRGs (6)

Non-Apportioned Florida 
Residential SCTL- Direct 

Contact (7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/ 

Non-apportioned 
Residential 

SCTL Ratio >3 ? 
(11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Volatile Organics  (mg/kg)
591-78-6 2-HEXANONE 1/11 0.004 J 0.004 J 0.011 - 0.012 10S00201-D 0.004 NA (13)  ---  --- 5.1 N 24 None specified 1 7.8E-04 No BSL

1330-20-7 TOTAL XYLENES 1/11 0.001 J 0.001 J 0.005 - 0.012 10-SL-04 0.001 NA 270 N 27 5900 N 130
Body Weight, 

Mortality, 
Neurological

840 1.7E-07 No BSL

Semivolatile Organics  (mg/kg)
83-32-9 ACENAPHTHENE 2/11 0.04 J 0.11 J 0.35 - 1.6 10S00301 0.11 NA 3700 N 370 1900 N 2400 Liver 480 5.8E-05 No BSL
120-12-7 ANTHRACENE 3/11 0.054 J 0.27 J 0.35 - 1.6 10S00101-D 0.27 NA 22000 N 2200 18000 N 21000 None specified 3600 1.5E-05 No BSL
191-24-2 BENZO(G,H,I)PERYLENE 2/11 0.18 J 3.8 0.35 - 0.38 10S00401 3.8 NA 2300 N 230 2300 N 2500 Neurological 330 1.7E-03 No BSL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 7/11 0.057 J 3.3 0.36 - 1.6 10S00201 3.3 NA 35 C 2.3 76 C 72 --- 5 4.3E-02 Yes ASL
85-68-7 BUTYL BENZYL PHTHALATE 4/11 0.04 J 0.085 J 0.35 - 1.6 10-SL-02 0.085 NA 12000 N 1200 15000 N 17000 Liver 3800 5.7E-06 No BSL
132-64-9 DIBENZOFURAN 1/11 0.052 J 0.052 J 0.35 - 1.6 10S00301 0.052 NA 290 N 29 280 N 320 None specified 56 1.9E-04 No BSL
84-66-2 DIETHYL PHTHALATE 1/11 0.096 J 0.096 J 0.35 - 1.6 10-SL-03 0.096 NA 49000 N 4900 54000 N 61000 Body Weight 11000 1.8E-06 No BSL

206-44-0 FLUORANTHENE 8/11 0.059 J 2.3 0.37 - 0.38 10S00101-D 2.3 NA 2300 N 230 2900 N 3200 Blood, Kidney , 
Liver 730 7.9E-04 No BSL

86-73-7 FLUORENE 1/11 0.12 J 0.12 J 0.35 - 1.6 10S00301 0.12 NA 2700 N 270 2200 N 2600 Blood 550 5.5E-05 No BSL
85-01-8 PHENANTHRENE 6/11 0.036 J 1.2 0.370 - 1.6 10S00101-D 1.2 NA 2300 N 230 2000 N 2200 Kidney 500 6.0E-04 No BSL
129-00-0 PYRENE 9/11 0.045 J 1.8 0.37 - 0.38 10S00401 1.8 NA 2300 N 230 2200 N 2400 Kidney 550 8.2E-04 No BSL
50-32-8 CARCINOGENIC PAHS 9/11 0.004 4.2  --- 10S00401 4.2 NA 0.062 C 0.004 0.1 C 0.1 --- 0.007 4.2E+01 Yes ASL

Pesticides PCBs  (mg/kg)
72-54-8 4,4'-DDD 1/11 0.0044 J 0.0044 J 0.0036 - 0.17 10S00301 0.0044 NA 2.4 C 0.16 4.6 C 4.2 --- 0.3 9.6E-04 No BSL
72-55-9 4,4'-DDE 1/11 0.037 0.037 0.0036 - 0.17 10S00401 0.037 NA 1.7 C 0.11 3.3 C 2.9 --- 0.2 1.1E-02 No BSL
50-29-3 4,4'-DDT 7/11 0.0021 0.035 0.0038 - 0.019 10S00401 0.035 NA 1.7 C 0.11 3.3 C 2.9 --- 0.2 1.1E-02 No BSL
5103-71-9 ALPHA-CHLORDANE 2/11 0.0011 J 0.0052 J 0.0019 - 0.86 10S00401 0.0052 NA 1.6 C 0.11 3.1 C --- --- 0.2 1.7E-03 No BSL
11097-69-1 AROCLOR-1254 5/11 0.051 J 0.39 0.036 - 0.2 10S00201-D 0.39 NA 0.22 C 0.015 0.5 C 0.5 --- 0.036 7.8E-01 Yes ASL
11096-82-5 AROCLOR-1260 2/11 0.049 J 0.06 J 0.036 - 1.7 10-SL-02 0.06 NA 0.22 C 0.015 0.5 C 0.5 --- 0.036 1.2E-01 Yes ASL
60-57-1 DIELDRIN 1/11 0.019 0.019 0.0036 - 0.17 10S00401 0.019 NA 0.03 C 0.002 0.07 C 0.06 --- 0.005 2.7E-01 Yes ASL
5103-74-2 GAMMA-CHLORDANE 1/11 0.0064 0.0064 0.0019 - 0.86 10S00601 0.0064 NA 1.6 C 0.11 3.1 C --- --- 0.2 2.1E-03 No BSL
76-44-8 HEPTACHLOR 1/11 0.0052 0.0052 0.0019 - 0.086 10S00601 0.0052 NA 0.11 C 0.007 0.2 C 0.2 --- 0.01 2.6E-02 No BSL
1024-57-3 HEPTACHLOR EPOXIDE 1/11 0.0024 0.0024 0.0019 - 0.086 10S00601 0.0024 NA 0.053 C 0.004 0.1 C 0.1 --- 0.007 2.4E-02 No BSL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 11/11 5890 37000 --- 10-SL-04 37000 no 76000 N 7600 72000 N 80000 Body Weight 14400 5.1E-01 No BKG
7440-38-2 ARSENIC 11/11 2.4 8.8 --- 10-SL-04 8.8 no 0.39 C 0.026 0.8 C 2.1 --- 0.057 1.1E+01 No BKG
7440-39-3 BARIUM 11/11 7.5 J 361 J 40 10S00101 361 yes 5400 N 540 110 N 120 Cardiovascular 110 3.3E+00 Yes ASL

7440-41-7 BERYLLIUM 9/11 0.06 J 0.26 J 0.09 - 1 10S00401 0.26 NE (14) 150 N 15 120 N 120 Gastrointestinal, 
Respiratory 40 2.2E-03 No BSL

7440-43-9 CADMIUM 7/11 0.5 J 2.4 0.9 - 1 10-SL-02 2.4 NE 37 N 3.7 75 N 82 Kidney 75 3.2E-02 No BSL
7440-70-2 CALCIUM 11/11 157 J 23200 --- 10S00101 23200 NE --- --- --- --- --- --- No NUT
7440-47-3 CHROMIUM 11/11 10.1 31.9 --- 10-SL-04 31.9 yes 210 C 14 210 C 210 --- 15 1.5E-01 Yes ASL

7440-48-4 COBALT 10/11 0.79 J 2.4 J 10 10-SL-02 2.4 NE 900 C 60 4700 N 1700

Cardiovascular, 
Immunological, 
Neurological, 
Reproductive

671 5.1E-04 No BSL

7440-50-8 COPPER 10/11 5.2 J 24.2 5 10-SL-02 24.2 NE 3100 N 310 110 N 150 Gastrointestinal 110 2.2E-01 No BSL

7439-89-6 IRON 11/11 6520 23800 --- 10-SL-04 23800 no 23000 N 2300 23000 N 53000 Blood,          
Gastrointestinal 5750 1.0E+00 No BKG

7439-92-1 LEAD 11/11 8.6 47.8 --- 10S00301 47.8 NE 400 400 400 400 --- 400 1.2E-01 No BSL
7439-95-4 MAGNESIUM 11/11 77.7 J 5910 --- 10S00101 5910 NE --- --- --- --- --- --- No NUT
7439-96-5 MANGANESE 11/11 13.1 389 --- 10-SL-03 389 no 1800 N 180 1600 N 3500 Neurological 229 2.4E-01 No BKG
7439-97-6 MERCURY 5/11 0.01 J 0.2 0.08 - 0.14 10-SL-03 0.2 NE 23 N 2.3 3.4 N 3 Neurological 0.49 5.9E-02 No BSL
7440-02-0 NICKEL 7/11 2 J 7 J 2.3 - 8 10S00601 7 NE 1600 N 160 110 N 340 Body Weight 110 6.4E-02 No BSL
7440-09-7 POTASSIUM 5/11 69.4 J 299 J 129 - 1000 10S00401 299 NE --- --- --- --- --- --- No NUT

7782-49-2 SELENIUM 1/11 0.29 J 0.29 J 0.4 - 1 10S00401 0.29 NE 390 N 39 390 N 440 Hair Loss, 
Neurological, Skin 55.7 7.4E-04 No BSL

7440-23-5 SODIUM 8/11 160 J 387 J 1000 10-SL-04 387 NE --- --- --- --- --- --- No NUT
7440-28-0 THALLIUM 1/11 0.13 J 0.13 J 0.44 - 2 10S00501 0.13 NE 5.2 N 0.52 6.3 N 6.1 Liver 1.6 2.1E-02 No BSL
7440-62-2 VANADIUM 11/11 18.7 63.4 --- 10-SL-04 63.4 no 550 N 55 15 N 67 NOEL 15 4.2E+00 No BKG
7440-66-6 ZINC 10/11 11.2 705 4 10-SL-03 705 NE 23000 N 2300 23000 N 26000 Blood 5750 3.1E-02 No BSL

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)



TABLE 4-1

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 10, SOUTHEAST OPEN DISPOSAL AREA A
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned 
Screening Levels 

based on Region 9 
Residential PRGs (6)

Non-Apportioned Florida 
Residential SCTL- Direct 

Contact (7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/ 

Non-apportioned 
Residential 

SCTL Ratio >3 ? 
(11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)

Miscellaneous Parameter  (mg/kg)

57-12-5 CYANIDE 5/11 0.1 J 0.2 J 0.24 - 0.5 10S00101-D, 10S00201 0.2 NA 1200 N 120 30 N 34
Body Weight, 
Neurological, 

Thyroid
30 6.7E-03 No BSL

Petroleum Hydrocarbons  (mg/kg) ---
TTNUS001 TRPH 6/6 3.3 666 --- 10S00301 666 NA --- --- 340 N 460 Multiple endpoints 68 2.0E+00 Yes ASL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Footnotes: Definitions:
1     Sample and duplicate are counted as two separate samples when determining the minimum and maximum detected concentrations. C = Carcinogen.
2    Values  presented are sample-specific quantitation limits. COPC = Chemical of potential concern.
3    The maximum detected concentration is used for screening purposes. J = Estimated value.
4     To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in Appendix A. N = Noncarcinogen.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background, that chemical was not selected as a COPC.
5    USEPA Region 9 Preliminary Remediation Goals (PRGs), October 2002.
6     Apportioned COPC screening levels for carcinogens are determined by dividing the non-apportioned PRGs by the number of chemicals classified as carcinogens by Region 9.  For example,  15 chemicals detected in surface soil at Site 10. Rationale Codes:
       are classified as carcinogens.  Therefore, the apportioned screening levels for carcinogens are the PRGs divided by 15.  For noncarcinogens,   the COPC screening level is based on a target hazard quotient of 0.1, as per USEPA Region 4 For Selection as a COPC:
       guidelines (USEPA Region 4, May 2000).   ASL = Above COPC screening level
7     Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
8    2004 Proposed Florida SCTLs are presented in Comparison of Chapter 62-777, F.A.C. -  May 26, 1999 Values vs. Proposed February 26, 2004 Values, online at http://fdep.ifas.ufl.edu/ For Elimination as a COPC:
9    Target organs are obtained from Table II, Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.   BKG = Within background levels.
10   Values of the simple apportioned SCTLs are determined by dividing the non-apportioned SCTL by the number carcinogenic chemicals or by the number of chemicals impacting the same target organ for noncarcinogens as defined by Chapter 62-777 F.A.C.  For example,   BSL = Below COPC screening level
       14 carcinogens were detected in surface soil at Site 10.  Therefore, the simple apportioned SCTL value for carcinogens is the non-apportioned SCTL divided by 14.  For noncarcinogens,  neurological effects were identified as the target organ for 7 chemicals.  Therefore,  the   NUT = Essential nutrient.
      simple  apportioned SCTLs for these chemicals are the non-apportioned values divided by 7.  Note that the non-apportioned SCTLs for barium, cadmium, copper, nickel, vanadium, and cyanide are based onacute toxicity considerations.  Therefore,
       simple apportioned SCTLs were not calculated for these chemicals because SCTLs for most chemicals are based on chronic effects.  
11   According to the proposed Florida Rule 62-780, a chemical is identified as a COC if the maximum concentration is greater than 3 times the non-apportioned SCTL, and, for metals, if site concentrations exceed background levels.
12   A chemical is selected as a COPC if the maximum detected concentration exceeds either the USEPA or Florida apportioned risk-based screening levels,  or is greater than 3 times the non-apportioned SCTL,
      and if site concentrations exceed facility background levels (for metals).  
13   NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.
14   NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum detected concentration did not exceed the applicable PRG or SCTL.

Associated Samples:
10S00101 10-SL-01
10S00101-D 10-SL-02
10S00201 10-SL-03
10S00201-D 10-SL-04
10S00301 10-SL-05
10S00401
10S00501
10S00601



TABLE 4-2

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 10, SOUTHEAST OPEN DISPOSAL AREA A
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned 
Screening Levels 

based on Region 9 
Residential PRGs (6)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/ 

Non-apportioned 
Residential SCTL 

Ratio >3 ? (11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Volatile Organics  (ug/kg)
78-93-3 2-BUTANONE 1/3 0.04 0.062 0.011 - 0.012 10SS0302 0.062 NA (13) 7300 N 730 3100 N 16000 Developmental 1000 2.0E-05 No BSL

75-15-0 CARBON DISULFIDE 3/3 0.002 J 0.005 J --- 10SS0503 0.005 NA 360 N 36 200 N 270 Developmental, 
Neurological 25 2.5E-05 No BSL

100-41-4 ETHYLBENZENE 2/3 0.002 J 0.02 0.011 10SS0201 0.02 NA 400 sat 400 1100 N 1500 Developmental, 
Kidney, Liver 180 1.8E-05 No BSL

108-88-3 TOLUENE 1/3 0.001 J 0.001 J 0.011 - 0.012 10SS0302 0.001 NA 520 sat 520 380 N 7500 Kidney, Liver, 
Neurological 48 2.6E-06 No BSL

1330-20-7 TOTAL XYLENES 3/3 0.001 J 0.005 J --- 10SS0302 0.005 NA 270 N 27 5900 N 130
Body Weight, 

Mortality, 
Neurological

740 8.5E-07 No BSL

Semivolatile Organics  (ug/kg)

91-57-6 2-METHYLNAPHTHALENE 2/3 0.095 J 0.19 J 0.37 10SS0302-D 0.19 NA 56 N 5.6 80 N 210 Body Weight, 
Nasal 13 2.4E-03 No BSL

83-32-9 ACENAPHTHENE 2/3 0.047 J 0.11 J 0.37 - 0.43 10SS0201 0.11 NA 3700 N 370 1900 N 2400 Liver 320 5.8E-05 No BSL
132-64-9 DIBENZOFURAN 1/3 0.082 J 0.082 J 0.37 - 0.43 10SS0201 0.082 NA 290 N 29 280 N 320 none specified 140 2.9E-04 No BSL

206-44-0 FLUORANTHENE 1/3 0.046 J 0.07 J 0.37 - 0.39 10SS0302 0.07 NA 2300 N 230 2900 N 3200 Blood, Kidney, 
Liver 480 2.4E-05 No BSL

86-73-7 FLUORENE 2/3 0.055 J 0.14 J 0.37 - 0.43 10SS0201 0.14 NA 2700 N 270 2200 N 2600 Blood 440 6.4E-05 No BSL

91-20-3 NAPHTHALENE 2/3 0.16 J 0.26 J 0.37 10SS0302-D 0.26 NA 56 N 5.6 40 N 55 Body Weight, 
Nasal 7 6.5E-03 No BSL

85-01-8 PHENANTHRENE 2/3 0.077 J 0.13 J 0.37 10SS0302 0.13 NA 2300 N 230 2000 N 2200 Kidney 330 6.5E-05 No BSL
129-00-0 PYRENE 1/3 0.051 J 0.051 J 0.37 - 0.41 10SS0302-D 0.051 NA 2300 N 230 2200 N 2400 Kidney 370 2.3E-05 No BSL

Pesticides PCBs  (ug/kg)
72-54-8 4,4'-DDD 2/3 0.0014 J 0.01 0.016 - 0.017 10SS0201 0.01 NA 2.4 C 0.30 4.6 C 4.2 --- 0.7 No BSL
72-55-9 4,4'-DDE 2/3 0.00066 J 0.0093 0.016 - 0.017 10SS0201 0.0093 NA 1.7 C 0.21 3.3 C 2.9 --- 0.5 2.8E-03 No BSL
50-29-3 4,4'-DDT 1/3 0.0039 J 0.0039 J 0.003.7 - 0.017 10SS0201 0.0039 NA 1.7 C 0.21 3.3 C 2.9 --- 0.5 1.2E-03 No BSL
309-00-2 ALDRIN 1/3 0.0039 J 0.0039 J 0.0019 - 0.0088 10SS0201 0.0039 NA 0.029 C 0.0036 0.07 C 0.06 --- 0.01 5.6E-02 Yes ASL
60-57-1 DIELDRIN 1/3 0.005 0.005 0.0037 - 0.017 10SS0201 0.005 NA 0.03 C 0.0038 0.07 C 0.06 --- 0.01 7.1E-02 Yes ASL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 3/3 11300 12700 --- 10SS0302-D 12700 no 76,000 N 7600 72000 N 80000 Body Weight 12000 1.8E-01 No BKG
7440-36-0 ANTIMONY 1/3 7.9 J 7.9 J 2.8 - 3.1 10SS0201 7.9 yes 31 N 3.1 26 N 27 Blood, Mortality 5.2 3.0E-01 Yes ASL
7440-38-2 ARSENIC 3/3 1.7 J 3.7 --- 10SS0503 3.7 no 0.39 C 0.05 0.8 C 2.1 --- 0.11 4.6E+00 No BKG
7440-39-3 BARIUM 3/3 12.5 J 28.2 J --- 10SS0503 28.2 NE (14) 5400 N 540 110 N 120 Cardiovascular 110 2.6E-01 No BSL

7440-41-7 BERYLLIUM 3/3 0.13 J 0.4 J --- 10SS0201 0.4 NE 150 N 15 120 N 120 Gastrointestinal, 
Respiratory 40 3.3E-03 No BSL

7440-43-9 CADMIUM 1/3 0.91 J 0.91 J 0.67 - 0.75 10SS0201 0.91 NE 37 N 3.7 75 N 82 Kidney 75 1.2E-02 No BSL
7440-70-2 CALCIUM 2/3 502 J 4100 729 - 1020 10SS0201 4100 NE --- --- --- --- --- --- --- No NUT
7440-47-3 CHROMIUM 3/3 11.2 207 --- 10SS0201 207 yes 210 C 26 210 C 210 --- 30 9.9E-01 Yes ASL

7440-48-4 COBALT 1/3 2.5 J 2.5 J 0.75 - 0.84 10SS0201 2.5 NE 900 C 113 4700 N 1700

Cardiovascular, 
Immunological, 
Neurological, 
Reproductive

588 5.3E-04 No BSL

7440-50-8 COPPER 3/3 4.5 J 11.9 --- 10SS0201 11.9 NE 3100 N 310 110 N 150 Gastrointestinal 110 1.1E-01 No BSL

7439-89-6 IRON 3/3 7270 J 44600 --- 10SS0201 44600 no 23000 N 2300 23000 N 53000 Blood,          
Gastrointestinal 4600 1.9E+00 No BKG

7439-92-1 LEAD 3/3 13.4 82.4 --- 10SS0201 82.4 NE 400 400 400 400 --- 400 2.1E-01 No BSL
7439-95-4 MAGNESIUM 3/3 90.9 J 167 J --- 10SS0302-D 167 NE --- --- --- --- --- --- --- No NUT
7439-96-5 MANGANESE 3/3 13.3 124 --- 10SS0201 124 no 1800 N 180 1600 N 3500 Neurological 200 7.8E-02 No BSL,BKG
7439-97-6 MERCURY 2/3 0.08 J 0.12 J 0.09 - 0.18 10SS0201 0.12 NE 23 N 2.3 3.4 N 3 Neurological 0.43 3.5E-02 No BSL
7440-02-0 NICKEL 2/3 1.9 J 4.2 J 3 - 3.2 10SS0201 4.2 NE 1600 N 160 110 N 340 Body Weight 110 3.8E-02 No BSL
7440-09-7 POTASSIUM 2/3 185 J 299 J 154 - 171 10SS0302-D 299 NE --- --- --- --- --- --- --- No NUT

7782-49-2 SELENIUM 1/3 0.67 J 0.67 J 0.47 - 0.53 10SS0302-D 0.67 NE 390 N 39 390 N 440 Hair Loss, 
Neurological, Skin 48.8 1.7E-03 No BSL

7440-22-4 SILVER 2/3 0.46 J 1 J 0.36 - 0.51 10SS0201 1 NE 390 N 39 390 N 410 Skin 195 2.6E-03 No BSL
7440-23-5 SODIUM 2/3 182 J 212 J 208 - 210 10SS0503 212 NE --- --- --- --- --- --- --- No NUT
7440-62-2 VANADIUM 3/3 18.8 J 104 --- 10SS0201 104 no 550 N 55 15 N 67 NOEL 15 6.9E+00 No BKG
7440-66-6 ZINC 3/3 17.2 27.3 --- 10SS0201 27.3 NE 23000 N 2300 23000 N 26000 Blood 4600 1.2E-03 No BSL

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)



TABLE 4-2

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 10, SOUTHEAST OPEN DISPOSAL AREA A
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
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CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned 
Screening Levels 

based on Region 9 
Residential PRGs (6)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/ 

Non-apportioned 
Residential SCTL 

Ratio >3 ? (11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)

Miscellaneous Parameter  (mg/kg)

57-12-5 CYANIDE 1/3 0.49 J 0.49 J 0.1 - 0.11 10SS0503 0.49 NA 1200 N 120 30 N 34
Body Weight, 
Neurological, 

Thyroid
30 1.6E-02 No BSL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Footnotes: Definitions:
1     Sample and duplicate are counted as two separate samples when determining the minimum and maximum detected concentrations. C = Carcinogen.
2    Values  presented are sample-specific quantitation limits. COPC = Chemical of potential concern.
3    The maximum detected concentration is used for screening purposes. J = Estimated value.
4     To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in Appendix A. N = Noncarcinogen.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background, that chemical was not selected as a COPC. sat = Soil saturation concentration.
5    USEPA Region 9 Preliminary Remediation Goals (PRGs), October 2002.
6     Apportioned COPC screening levels for carcinogens are determined by dividing the non-apportioned PRGs by the number of chemicals classified as carcinogens by Region 9.  For example,  15 chemicals detected in surface soil at Site 10. Rationale Codes:
       are classified as carcinogens.  Therefore, the apportioned screening levels for carcinogens are the PRGs divided by 15.  For noncarcinogens,   the COPC screening level is based on a target hazard quotient of 0.1, as per USEPA Region 4 For Selection as a COPC:
       guidelines (USEPA Region 4, May 2000).   ASL = Above COPC screening level
7     Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
8    2004 Proposed Florida SCTLs are presented in Comparison of Chapter 62-777, F.A.C. -  May 26, 1999 Values vs. Proposed February 26, 2004 Values, online at http://fdep.ifas.ufl.edu/ For Elimination as a COPC:
9    Target organs are obtained from Table II, Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.   BKG = Within background levels.
10   Values of the simple apportioned SCTLs are determined by dividing the non-apportioned SCTL by the number carcinogenic chemicals or by the number of chemicals impacting the same target organ for noncarcinogens as defined by Chapter 62-777 F.A.C.  For example,   BSL = Below COPC screening level
       7 carcinogens were detected in surface soil at Site 10.  Therefore, the simple apportioned SCTL value for carcinogens is the non-apportioned SCTL divided by 7.  For noncarcinogens,  neurological effects were identified as the target organ for 8 chemicals.  Therefore,  the   NUT = Essential nutrient.
      simple  apportioned SCTLs for these chemicals are the non-apportioned values divided by 8.  Note that the non-apportioned SCTLs for barium, cadmium, copper, nickel, vanadium, and cyanide are based onacute toxicity considerations.  Therefore,
       simple apportioned SCTLs were not calculated for these chemicals because SCTLs for most chemicals are based on chronic effects.  
11   According to the proposed Florida Rule 62-780, a chemical is identified as a COC if the maximum concentration is greater than 3 times the non-apportioned SCTL, and, for metals, if site concentrations exceed background levels.
12   A chemical is selected as a COPC if the maximum detected concentration exceeds either the USEPA or Florida apportioned risk-based screening levels,  or is greater than 3 times the non-apportioned SCTL,
      and if site concentrations exceed facility background levels (for metals).  
13   NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.
14   NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum detected concentration did not exceed the applicable PRG or SCTL.

Associated Samples:
10SS0201
10SS0302
10SS0302-D
10SS0503



TABLE 4-3

SUMMARY OF CANCER RISKS AND HAZARD INDICES
SITE 10, SOUTHEAST OPEN DISPOSAL AREA A

RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT
NAVAL AIR STATION, WHITING FIELD

MILTON FIELD, FLORIDA

Receptor Media Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5

Hypothetical Future Residents Surface Soil 2E-05 - - Carcinogenic PAHs - - 0.5 - -
Subsurface Soil 8E-07 - - - - - - 1 - -

Industrial Workers Surface Soil 5E-06 - - - - Carcinogenic PAHs 0.05 - -
Subsurface Soil 5E-07 - - - - - - 0.07 - -

Construction Workers Surface Soil 2E-06 - - - - - - 0.2 - -
Subsurface Soil 1E-05 - - - - Chromium 0.8 - -

Maintenance Workers Surface Soil 1E-06 - - - - - - 0.004 - -

Adolescent Recreational Users Surface Soil 2E-06 - - - - Carcinogenic PAHs 0.01 - -

Adult Recreational Users Surface Soil 1E-06 - - - - - - 0.007 - -

Lifelong Recreational Users Surface Soil 3E-06 - - - - Carcinogenic PAHs NA - -

Notes:
NA - Not applicable.
HI - Hazard Index.



TABLE 4-4

FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 10, SOUTHEAST OPEN DISPOSAL AREA A
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 3

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Volatile Organics  (mg/kg)
591-78-6 2-HEXANONE 0.004 J 0.004 5.1 N 7.8E-04 NA (6) No maximum < SCTL
1330-20-7 TOTAL XYLENES 0.001 J 0.001 5900 N 1.7E-07 NA No maximum < SCTL

Semivolatile Organics  (mg/kg)
83-32-9 ACENAPHTHENE 0.11 J 0.11 1900 N 5.8E-05 NA No maximum < SCTL
120-12-7 ANTHRACENE 0.27 J 0.27 18000 N 1.5E-05 NA No maximum < SCTL
191-24-2 BENZO(G,H,I)PERYLENE 3.8 1 2300 N 1.7E-03 NA No maximum < SCTL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 3.3 0.8 76 C 4.3E-02 NA No maximum < SCTL
85-68-7 BUTYL BENZYL PHTHALATE 0.085 J 0.085 15000 N 5.7E-06 NA No maximum < SCTL
132-64-9 DIBENZOFURAN 0.052 J 0.052 280 N 1.9E-04 NA No maximum < SCTL
84-66-2 DIETHYL PHTHALATE 0.096 J 0.096 54000 N 1.8E-06 NA No maximum < SCTL
206-44-0 FLUORANTHENE 2.3 1 2900 N 7.9E-04 NA No maximum < SCTL
86-73-7 FLUORENE 0.12 J 0.12 2200 N 5.5E-05 NA No maximum < SCTL
85-01-8 PHENANTHRENE 1.2 0.7 2000 N 6.0E-04 NA No maximum < SCTL
129-00-0 PYRENE 1.8 1 2200 N 8.2E-04 NA No maximum < SCTL
50-32-8 BAP EQUIVALENT 4.2 2.3 0.1 C 4.2E+01 NA Yes maximum > SCTL

Pesticides PCBs  (mg/kg)
72-54-8 4,4'-DDD 0.0044 J 0.0044 4.6 C 9.6E-04 NA No maximum < SCTL
72-55-9 4,4'-DDE 0.037 0.037 3.3 C 1.1E-02 NA No maximum < SCTL
50-29-3 4,4'-DDT 0.035 0.03 3.3 C 1.1E-02 NA No maximum < SCTL
5103-71-9 ALPHA-CHLORDANE 0.0052 J 0.0052 3.1 C 1.7E-03 NA No maximum < SCTL
11097-69-1 AROCLOR-1254 0.39 0.39 0.5 C 7.8E-01 NA No maximum < SCTL
11096-82-5 AROCLOR-1260 0.06 J 0.06 0.5 C 1.2E-01 NA No maximum < SCTL
60-57-1 DIELDRIN 0.019 0.019 0.07 C 2.7E-01 NA No maximum < SCTL
5103-74-2 GAMMA-CHLORDANE 0.0064 0.0064 3.1 C 2.1E-03 NA No maximum < SCTL
76-44-8 HEPTACHLOR 0.0052 0.0052 0.2 C 2.6E-02 NA No maximum < SCTL
1024-57-3 HEPTACHLOR EPOXIDE 0.0024 0.0024 0.1 C 2.4E-02 NA No maximum < SCTL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 37000 24400 72000 N 5.1E-01 no No (8)
7440-38-2 ARSENIC 8.8 5.9 0.8 C 1.1E+01 no No (8)
7440-39-3 BARIUM 361 J 57 110 N 3.3E+00 yes Yes maximum > SCTL
7440-41-7 BERYLLIUM 0.26 J 0.26 120 N 2.2E-03 NE (7) No maximum < SCTL
7440-43-9 CADMIUM 2.4 1.3 75 N 3.2E-02 NE No maximum < SCTL
7440-70-2 CALCIUM 23200 5290 --- --- NE No maximum < SCTL

Maximum 
Concentration 

(1)



TABLE 4-4

FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 10, SOUTHEAST OPEN DISPOSAL AREA A
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 3

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

7440-47-3 CHROMIUM 31.9 23.2 210 C 1.5E-01 yes No maximum < SCTL
7440-48-4 COBALT 2.4 J 2.4 4700 N 5.1E-04 NE No maximum < SCTL
7440-50-8 COPPER 24.2 16.9 110 N 2.2E-01 NE No maximum < SCTL
7439-89-6 IRON 23800 16200 23000 N 1.0E+00 no No (8)
7439-92-1 LEAD 47.8 27.2 400 1.2E-01 NE No maximum < SCTL
7439-95-4 MAGNESIUM 5910 1490 --- --- NE No Essential Nutrient
7439-96-5 MANGANESE 389 165 1600 N 2.4E-01 no No maximum < SCTL
7439-97-6 MERCURY 0.2 0.12 3.4 N 5.9E-02 NE No maximum < SCTL
7440-02-0 NICKEL 7 J 6.1 110 N 6.4E-02 NE No maximum < SCTL
7440-09-7 POTASSIUM 299 J 221 --- --- NE No Essential Nutrient
7782-49-2 SELENIUM 0.29 J 0.29 390 N 7.4E-04 NE No maximum < SCTL
7440-23-5 SODIUM 387 J 387 --- --- NE No Essential Nutrient
7440-28-0 THALLIUM 0.13 J 0.13 6.3 N 2.1E-02 NE No maximum < SCTL
7440-62-2 VANADIUM 63.4 41.9 15 N 4.2E+00 no No (8)
7440-66-6 ZINC 705 239 23000 N 3.1E-02 NE No maximum < SCTL

Miscellaneous Parameter  (mg/kg)
57-12-5 CYANIDE 0.2 J 0.17 30 N 6.7E-03 NA No maximum < SCTL

Petroleum Hydrocarbons  (mg/kg)
TTNUS001 TRPH 666 666 340 N 2.0E+00 NA Yes maximum > SCTL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations
       performed by the USEPA's ProUCL software and presented in Appendix A.
3    Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
4    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in
       Appendix A. If the site data to background data comparisons determine that the site concentrations of a constituent were not significantly different from background, that chemical was
       not selected as a potential COC.
5    A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
6    NA - Not Applicable.   According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.



TABLE 4-4

FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 10, SOUTHEAST OPEN DISPOSAL AREA A
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 3 OF 3

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

7    NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum concentration
       did not exceed the applicable SCTL.
8   These metals are not known to be associated with past practices or processes at Site 10 and the concentrations in soil at the site are considered to be naturally occurring or representative
      of anthropogenic background levels.  Therefore, these constituents are not selected as potential COCs for the site.

Associated Samples: Definitions:
10S00101 10-SL-01 C = Carcinogen.
10S00201 10-SL-02 COC = Chemical of concern.
10S00301 10-SL-03 J = Estimated value.
10S00401 10-SL-04 N = Noncarcinogen.
10S00501 10-SL-05
10S00601



TABLE 4-5

COMPARISON TO SOIL SATURATION LIMIT - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 10, SOUTHEAST OPEN DISPOSAL AREA A
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Frequency of 
Detection

Exposure Point 
Concentration  (2)

Sample of Maximum 
Detection

Site above 
Background 

?(3)

Soil Saturation 
Limit, Csat (4)

Volatile Organics  (mg/kg)
591-78-6 2-HEXANONE 1/11 0.004 J 0.004 10S00201-D NA (5) 4200
1330-20-7 TOTAL XYLENES 1/11 0.001 J 0.001 10-SL-04 NA 140

Semivolatile Organics  (mg/kg)
83-32-9 ACENAPHTHENE 2/11 0.11 J 0.11 10S00301 NA 130
120-12-7 ANTHRACENE 3/11 0.27 J 0.27 10S00101-D NA 6.1
191-24-2 BENZO(G,H,I)PERYLENE 2/11 3.8 1 10S00401 NA ---
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 7/11 3.3 0.8 10S00201 NA 31000
85-68-7 BUTYL BENZYL PHTHALATE 4/11 0.085 J 0.085 10-SL-02 NA 890
132-64-9 DIBENZOFURAN 1/11 0.052 J 0.052 10S00301 NA 210
84-66-2 DIETHYL PHTHALATE 1/11 0.096 J 0.096 10-SL-03 NA 2000
206-44-0 FLUORANTHENE 8/11 2.3 1 10S00101-D NA ---
86-73-7 FLUORENE 1/11 0.12 J 0.12 10S00301 NA 160
85-01-8 PHENANTHRENE 6/11 1.2 0.7 10S00101-D NA ---
129-00-0 PYRENE 9/11 1.8 1 10S00401 NA 85
50-32-8 BAP EQUIVALENT 9/11 4.2 2.3 10S00401 NA

Pesticides PCBs  (mg/kg)
72-54-8 4,4'-DDD 1/11 0.0044 J 0.0044 10S00301 NA ---
72-55-9 4,4'-DDE 1/11 0.037 0.037 10S00401 NA ---
50-29-3 4,4'-DDT 7/11 0.035 0.03 10S00401 NA ---
5103-71-9 ALPHA-CHLORDANE 2/11 0.0052 J 0.0052 10S00401 NA ---
11097-69-1 AROCLOR-1254 5/11 0.39 0.4 10S00201-D NA ---
11096-82-5 AROCLOR-1260 2/11 0.06 J 0.06 10-SL-02 NA ---
60-57-1 DIELDRIN 1/11 0.019 0.019 10S00401 NA ---
5103-74-2 GAMMA-CHLORDANE 1/11 0.0064 0.0064 10S00601 NA ---
76-44-8 HEPTACHLOR 1/11 0.0052 0.0052 10S00601 NA ---
1024-57-3 HEPTACHLOR EPOXIDE 1/11 0.0024 0.0024 10S00601 NA ---

Petroleum Hydrocarbons  (mg/kg)
TTNUS001 TRPH 6/6 666 666 10S00301 NA

Maximum 
Concentration (1)



TABLE 4-5

COMPARISON TO SOIL SATURATION LIMIT - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 10, SOUTHEAST OPEN DISPOSAL AREA A
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Frequency of 
Detection

Exposure Point 
Concentration  (2)

Sample of Maximum 
Detection

Site above 
Background 

?(3)

Soil Saturation 
Limit, Csat (4)

Maximum 
Concentration (1)

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical
       tests and calculations performed by the USEPA's ProUCL software and presented in Appendix A.
3    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background,
       that chemical was not selected as a potential COPC.
4    Soil Saturation Limits (CSAT),  Table 8, Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
5    NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.

Associated Samples:
10S00201 10S00601

10S00201-D 10-SL-03
10S00301 10-SL-04
10S00401 10-SL-05
10S00501



TABLE 4-6

FLORIDA LEVEL 2 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 10, SOUTHEAST OPEN DISPOSAL AREA A
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 3

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Industrial 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
Industrial SCTL)   

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 2 

COC ? (5)
Rationale/Comments

Volatile Organics  (mg/kg)
591-78-6 2-HEXANONE 0.004 J 0.004 34 N 1.2E-04 NA (6) No maximum < SCTL
1330-20-7 TOTAL XYLENES 0.001 J 0.001 40000 N 2.5E-08 NA No maximum < SCTL

Semivolatile Organics  (mg/kg)
83-32-9 ACENAPHTHENE 0.11 J 0.11 18000 N 6.1E-06 NA No maximum < SCTL
120-12-7 ANTHRACENE 0.27 J 0.27 260000 N 1.0E-06 NA No maximum < SCTL
191-24-2 BENZO(G,H,I)PERYLENE 3.8 1 41000 N 9.3E-05 NA No maximum < SCTL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 3.3 0.8 280 C 1.2E-02 NA No maximum < SCTL
85-68-7 BUTYL BENZYL PHTHALATE 0.085 J 0.085 320000 N 2.7E-07 NA No maximum < SCTL
132-64-9 DIBENZOFURAN 0.052 J 0.052 5000 N 1.0E-05 NA No maximum < SCTL
84-66-2 DIETHYL PHTHALATE 0.096 J 0.096 920000 N 1.0E-07 NA No maximum < SCTL
206-44-0 FLUORANTHENE 2.3 1 48000 N 4.8E-05 NA No maximum < SCTL
86-73-7 FLUORENE 0.12 J 0.12 28000 N 4.3E-06 NA No maximum < SCTL
85-01-8 PHENANTHRENE 1.2 0.74 30000 N 4.0E-05 NA No maximum < SCTL
129-00-0 PYRENE 1.8 1 37000 N 4.9E-05 NA No maximum < SCTL
50-32-8 BAP EQUIVALENT 4.2 2.3 0.5 C 8.5E+00 NA Yes maximum > SCTL

Pesticides PCBs  (mg/kg)
72-54-8 4,4'-DDD 0.0044 J 0.0044 18 C 2.4E-04 NA No maximum < SCTL
72-55-9 4,4'-DDE 0.037 0.037 13 C 2.8E-03 NA No maximum < SCTL
50-29-3 4,4'-DDT 0.035 0.03 13 C 2.7E-03 NA No maximum < SCTL
5103-71-9 ALPHA-CHLORDANE 0.0052 J 0.0052 12 C 4.3E-04 NA No maximum < SCTL
11097-69-1 AROCLOR-1254 0.39 0.36 2.1 C 1.9E-01 NA No maximum < SCTL
11096-82-5 AROCLOR-1260 0.06 J 0.06 2.1 C 2.9E-02 NA No maximum < SCTL
60-57-1 DIELDRIN 0.019 0.019 0.3 C 6.3E-02 NA No maximum < SCTL
5103-74-2 GAMMA-CHLORDANE 0.0064 0.0064 12 C 5.3E-04 NA No maximum < SCTL
76-44-8 HEPTACHLOR 0.0052 0.0052 0.9 C 5.8E-03 NA No maximum < SCTL
1024-57-3 HEPTACHLOR EPOXIDE 0.0024 0.0024 0.4 C 6.0E-03 NA No maximum < SCTL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 37000 24400 --- N --- no No (8)
7440-38-2 ARSENIC 8.8 5.9 3.7 C 2.4E+00 no No (8)
7440-39-3 BARIUM 361 J 57 87000 N 4.1E-03 yes No maximum < SCTL
7440-41-7 BERYLLIUM 0.26 J 0.26 800 N 3.3E-04 NE (7) No maximum < SCTL
7440-43-9 CADMIUM 2.4 1.3 1300 N 1.8E-03 NE No maximum < SCTL
7440-70-2 CALCIUM 23200 5290 --- --- NE No Essential Nutrient
7440-47-3 CHROMIUM 31.9 23.2 420 C 7.6E-02 yes No maximum < SCTL
7440-48-4 COBALT 2.4 J 2.4 110000 N 2.2E-05 NE No maximum < SCTL

Maximum 
Concentration 

(1)



TABLE 4-6

FLORIDA LEVEL 2 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 10, SOUTHEAST OPEN DISPOSAL AREA A
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 3

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Industrial 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
Industrial SCTL)   

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 2 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

7440-50-8 COPPER 24.2 16.9 76000 N 3.2E-04 NE No maximum < SCTL
7439-89-6 IRON 23800 16200 480000 N 5.0E-02 no No maximum < SCTL
7439-92-1 LEAD 47.8 27.2 920 5.2E-02 NE No maximum < SCTL
7439-95-4 MAGNESIUM 5910 1490 --- --- NE No Essential Nutrient
7439-96-5 MANGANESE 389 165 22000 N 1.8E-02 no No maximum < SCTL
7439-97-6 MERCURY 0.2 0.12 26 N 7.7E-03 NE No maximum < SCTL
7440-02-0 NICKEL 7 J 6.1 28000 N 2.5E-04 NE No maximum < SCTL
7440-09-7 POTASSIUM 299 J 221 --- --- NE No Essential Nutrient
7782-49-2 SELENIUM 0.29 J 0.29 10000 N 2.9E-05 NE No maximum < SCTL
7440-23-5 SODIUM 387 J 387 --- --- NE No Essential Nutrient
7440-28-0 THALLIUM 0.13 J 0.13 160 N 8.1E-04 NE No maximum < SCTL
7440-62-2 VANADIUM 63.4 41.9 7400 N 8.6E-03 no No maximum < SCTL
7440-66-6 ZINC 705 239 560000 N 1.3E-03 NE No maximum < SCTL

Miscellaneous Parameter  (mg/kg)
57-12-5 CYANIDE 0.2 J 0.17 39000 N 5.1E-06 NA No maximum < SCTL

Petroleum Hydrocarbons  (mg/kg)
TTNUS001 TRPH 666 666 2500 N 2.7E-01 NA No maximum < SCTL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations
       performed by the USEPA's ProUCL software and presented in Appendix A.
3    Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
4    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in
       Appendix A. If the site data to background data comparisons determine that the site concentrations of a constituent were not significantly different from background, that chemical was
       not selected as a potential COC.
5    A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
6    NA - Not Applicable.   According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
7    NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum concentration
       did not exceed the applicable SCTL.
8   These metals are not known to be associated with past practices or processes at Site 10 and the concentrations in soil at the site are considered to be naturally occurring or representative
      of anthropogenic background levels.  Therefore, these constituents are not selected as potential COCs for the site.



TABLE 4-6

FLORIDA LEVEL 2 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 10, SOUTHEAST OPEN DISPOSAL AREA A
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 3 OF 3

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Industrial 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
Industrial SCTL)   

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 2 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

Associated Samples: Definitions:
10S00101 10-SL-01 C = Carcinogen.
10S00201 10-SL-02 COC = Chemical of concern.
10S00301 10-SL-03 J = Estimated value.
10S00401 10-SL-04 N = Noncarcinogen.
10S00501 10-SL-05
10S00601



TABLE 4-7

FLORIDA LEVEL 3 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 10, SOUTHEAST OPEN DISPOSAL AREA A
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 3

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Recreational 
SCTL- Direct Contact 

(3)        

Ratio 
(Maximum/Non-   

Apportioned 
Recreational 

SCTL)            
Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 3 

COC ? (5)
Rationale/Comments

Volatile Organics  (mg/kg)
591-78-6 2-HEXANONE 0.004 J 0.004 290 N 1.4E-05 NA (6) No maximum < SCTL
1330-20-7 TOTAL XYLENES 0.001 J 0.001 19000 N 5.3E-08 NA No maximum < SCTL

Semivolatile Organics  (mg/kg)
83-32-9 ACENAPHTHENE 0.11 J 0.11 190000 N 5.8E-07 NA No maximum < SCTL
120-12-7 ANTHRACENE 0.27 J 0.27 1000000 N 2.7E-07 NA No maximum < SCTL
191-24-2 BENZO(G,H,I)PERYLENE 3.8 1 110000 N 3.5E-05 NA No maximum < SCTL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 3.3 0.8 480 C 6.9E-03 NA No maximum < SCTL
85-68-7 BUTYL BENZYL PHTHALATE 0.085 J 0.085 370000 N 2.3E-07 NA No maximum < SCTL
132-64-9 DIBENZOFURAN 0.052 J 0.052 5900 N 8.8E-06 NA No maximum < SCTL
84-66-2 DIETHYL PHTHALATE 0.096 J 0.096 1400000 N 6.9E-08 NA No maximum < SCTL
206-44-0 FLUORANTHENE 2.3 1 64000 N 3.6E-05 NA No maximum < SCTL
86-73-7 FLUORENE 0.12 J 0.12 140000 N 8.6E-07 NA No maximum < SCTL
85-01-8 PHENANTHRENE 1.2 0.74 110000 N 1.1E-05 NA No maximum < SCTL
129-00-0 PYRENE 1.8 1 110000 N 1.6E-05 NA No maximum < SCTL
50-32-8 BAP EQUIVALENT 4.2 2.3 0.8 C 5.3E+00 NA Yes maximum > SCTL

Pesticides PCBs  (mg/kg)
72-54-8 4,4'-DDD 0.0044 J 0.0044 39 C 1.1E-04 NA No maximum < SCTL
72-55-9 4,4'-DDE 0.037 0.037 27 C 1.4E-03 NA No maximum < SCTL
50-29-3 4,4'-DDT 0.035 0.03 27 C 1.3E-03 NA No maximum < SCTL
5103-71-9 ALPHA-CHLORDANE 0.0052 J 0.0052 19 C 2.7E-04 NA No maximum < SCTL
11097-69-1 AROCLOR-1254 0.39 0.36 2.8 C 1.4E-01 NA No maximum < SCTL
11096-82-5 AROCLOR-1260 0.06 J 0.06 2.8 C 2.1E-02 NA No maximum < SCTL
60-57-1 DIELDRIN 0.019 0.019 0.4 C 4.8E-02 NA No maximum < SCTL
5103-74-2 GAMMA-CHLORDANE 0.0064 0.0064 19 C 3.4E-04 NA No maximum < SCTL
76-44-8 HEPTACHLOR 0.0052 0.0052 1.5 C 3.5E-03 NA No maximum < SCTL
1024-57-3 HEPTACHLOR EPOXIDE 0.0024 0.0024 0.7 C 3.4E-03 NA No maximum < SCTL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 37000 24400  --- N --- no No (8)
7440-38-2 ARSENIC 8.8 5.9 6.2 C 1.4E+00 no No (8)
7440-39-3 BARIUM 361 J 57 250000 N 1.4E-03 yes No maximum < SCTL
7440-41-7 BERYLLIUM 0.26 J 0.26 7200 N 3.6E-05 NE (7) No maximum < SCTL
7440-43-9 CADMIUM 2.4 1.3 1300 N 1.8E-03 NE No maximum < SCTL
7440-70-2 CALCIUM 23200 5290  --- --- NE No Essential Nutrient
7440-47-3 CHROMIUM 31.9 23.2 5900 C 5.4E-03 yes No maximum < SCTL
7440-48-4 COBALT 2.4 J 2.4 25000 N 9.6E-05 NE No maximum < SCTL
7440-50-8 COPPER 24.2 16.9 150000 N 1.6E-04 NE No maximum < SCTL

Maximum 
Concentration 

(1)



TABLE 4-7

FLORIDA LEVEL 3 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 10, SOUTHEAST OPEN DISPOSAL AREA A
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 3

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Recreational 
SCTL- Direct Contact 

(3)        

Ratio 
(Maximum/Non-   

Apportioned 
Recreational 

SCTL)            
Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 3 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

7439-89-6 IRON 23800 16200 1100000 N 2.2E-02 no No maximum < SCTL
7439-92-1 LEAD 47.8 27.2 1900 2.5E-02 NE No maximum < SCTL
7439-95-4 MAGNESIUM 5910 1490  --- --- NE No Essential Nutrient
7439-96-5 MANGANESE 389 165 69000 N 5.6E-03 no No maximum < SCTL
7439-97-6 MERCURY 0.2 0.12 1100 N 1.8E-04 NE No maximum < SCTL
7440-02-0 NICKEL 7 J 6.1 73000 N 9.6E-05 NE No maximum < SCTL
7440-09-7 POTASSIUM 299 J 221  --- --- NE No Essential Nutrient
7782-49-2 SELENIUM 0.29 J 0.29 18000 N 1.6E-05 NE No maximum < SCTL
7440-23-5 SODIUM 387 J 387  --- --- NE No Essential Nutrient
7440-28-0 THALLIUM 0.13 J 0.13 260 N 5.0E-04 NE No maximum < SCTL
7440-62-2 VANADIUM 63.4 41.9 3600 N 1.8E-02 no No maximum < SCTL
7440-66-6 ZINC 705 239 1100000 N 6.4E-04 NE No maximum < SCTL

Miscellaneous Parameter  (mg/kg)
57-12-5 CYANIDE 0.2 J 0.17 36800 N 5.4E-06 NA No maximum < SCTL

Petroleum Hydrocarbons  (mg/kg)
TTNUS001 TRPH 666 666 31000 N 2.1E-02 NA No maximum < SCTL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations
       performed by the USEPA's ProUCL software and presented in Appendix A.
3    SCTLs for recreational users were developed using the methods presented in Chapter 62-777, F.A.C., August  1999 and the most current toxicological data available in IRIS.
       The recreational users are assumed to b exposed 45 days per year by ingestion, inhalation, and dermal contact.  Calculations of the recreational SCTLs are presented in Appendix C.
4    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in
       Appendix A. If the site data to background data comparisons determine that the site concentrations of a constituent were not significantly different from background, that chemical was
       not selected as a potential COC.
5    A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
6    NA - Not Applicable.   According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
7    NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum concentration
       did not exceed the applicable SCTL.
8   These metals are not known to be associated with past practices or processes at Site 10 and the concentrations in soil at the site are considered to be naturally occurring or representative
      of anthropogenic background levels.  Therefore, these constituents are not selected as potential COCs for the site.



TABLE 4-7

FLORIDA LEVEL 3 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 10, SOUTHEAST OPEN DISPOSAL AREA A
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 3 OF 3

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Recreational 
SCTL- Direct Contact 

(3)        

Ratio 
(Maximum/Non-   

Apportioned 
Recreational 

SCTL)            
Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 3 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

Associated Samples: Definitions:
10S00101 10-SL-01 C = Carcinogen.
10S00201 10-SL-02 COC = Chemical of concern.
10S00301 10-SL-03 J = Estimated value.
10S00401 10-SL-04 N = Noncarcinogen.
10S00501 10-SL-05
10S00601



TABLE 4-8

FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 10, SOUTHEAST OPEN DISPOSAL AREA A
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Volatile Organics  (mg/kg)
78-93-3 2-BUTANONE 0.062 0.062 3100 N 2.0E-05 NA (6) No maximum < SCTL
75-15-0 CARBON DISULFIDE 0.005 J 0.005 200 N 2.5E-05 NA No maximum < SCTL
100-41-4 ETHYLBENZENE 0.02 0.02 1100 N 1.8E-05 NA No maximum < SCTL
108-88-3 TOLUENE 0.001 J 0.001 380 N 2.6E-06 NA No maximum < SCTL
1330-20-7 TOTAL XYLENES 0.005 J 0.005 5900 N 8.5E-07 NA No maximum < SCTL

Semivolatile Organics  (mg/kg)
91-57-6 2-METHYLNAPHTHALENE 0.19 J 0.19 80 N 2.4E-03 NA No maximum < SCTL
83-32-9 ACENAPHTHENE 0.11 J 0.11 1900 N 5.8E-05 NA No maximum < SCTL
132-64-9 DIBENZOFURAN 0.082 J 0.082 280 N 2.9E-04 NA No maximum < SCTL
206-44-0 FLUORANTHENE 0.07 J 0.07 2900 N 2.4E-05 NA No maximum < SCTL
86-73-7 FLUORENE 0.14 J 0.14 2200 N 6.4E-05 NA No maximum < SCTL
91-20-3 NAPHTHALENE 0.26 J 0.26 40 N 6.5E-03 NA No maximum < SCTL
85-01-8 PHENANTHRENE 0.13 J 0.13 2000 N 6.5E-05 NA No maximum < SCTL
129-00-0 PYRENE 0.051 J 0.051 2200 N 2.3E-05 NA No maximum < SCTL

Pesticides PCBs  (mg/kg)
72-54-8 4,4'-DDD 0.01 0.01 4.6 C 2.2E-03 NA No maximum < SCTL
72-55-9 4,4'-DDE 0.0093 0.0093 3.3 C 2.8E-03 NA No maximum < SCTL
50-29-3 4,4'-DDT 0.0039 J 0.0039 3.3 C 1.2E-03 NA No maximum < SCTL
309-00-2 ALDRIN 0.0039 J 0.0039 0.07 C 5.6E-02 NA No maximum < SCTL
60-57-1 DIELDRIN 0.005 0.005 0.07 C 7.1E-02 NA No maximum < SCTL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 12700 12700 72000 N 1.8E-01 no No (8)
7440-36-0 ANTIMONY 7.9 J 7.9 26 N 3.0E-01 yes No maximum < SCTL
7440-38-2 ARSENIC 3.7 3.7 0.8 C 4.6E+00 no No (8)
7440-39-3 BARIUM 28.2 J 28.2 110 N 2.6E-01 NE (7) No maximum < SCTL
7440-41-7 BERYLLIUM 0.4 J 0.4 120 N 3.3E-03 NE No maximum < SCTL
7440-43-9 CADMIUM 0.91 J 0.91 75 N 1.2E-02 NE No maximum < SCTL
7440-70-2 CALCIUM 4100 4100 --- --- NE No Essential Nutrient
7440-47-3 CHROMIUM 207 207 210 C 9.9E-01 yes No maximum < SCTL
7440-48-4 COBALT 2.5 J 2.5 4700 N 5.3E-04 NE No maximum < SCTL
7440-50-8 COPPER 11.9 11.9 110 N 1.1E-01 NE No maximum < SCTL
7439-89-6 IRON 44600 44600 23000 N 1.9E+00 no No (8)
7439-92-1 LEAD 82.4 53.7 400 --- NE No maximum < SCTL
7439-95-4 MAGNESIUM 167 J 167 --- --- NE No Essential Nutrient
7439-96-5 MANGANESE 124 124 1600 N 7.8E-02 no No maximum < SCTL
7439-97-6 MERCURY 0.12 J 0.12 3.4 N 3.5E-02 NE No maximum < SCTL

Maximum 
Concentration 

(1)



TABLE 4-8

FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 10, SOUTHEAST OPEN DISPOSAL AREA A
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

7440-02-0 NICKEL 4.2 J 4.2 110 N 3.8E-02 NE No <10 % Acute SCTL
7440-09-7 POTASSIUM 299 J 299 --- --- NE No Essential Nutrient
7782-49-2 SELENIUM 0.67 J 0.67 390 N 1.7E-03 NE No maximum < SCTL
7440-22-4 SILVER 1 J 1 390 N --- NE No maximum < SCTL
7440-23-5 SODIUM 212 J 212 --- --- NE No Essential Nutrient
7440-62-2 VANADIUM 104 104 15 N 6.9E+00 no No (8)
7440-66-6 ZINC 27.3 27.3 23000 N 1.2E-03 NE No maximum < SCTL

Miscellaneous Parameter  (mg/kg)
57-12-5 CYANIDE 0.49 J 0.49 30 N 1.6E-02 NE No maximum < SCTL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations
       performed by the USEPA's ProUCL software and presented in Appendix A.
3    Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
4    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in
       Appendix A. If the site data to background data comparisons determine that the site concentrations of a constituent were not significantly different from background, that chemical was
       not selected as a potential COC.
5    A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
6    NA - Not Applicable.   According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
7    NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum concentration
       did not exceed the applicable SCTL.
8   These metals are not known to be associated with past practices or processes at Site 10 and the concentrations in soil at the site are considered to be naturally occurring or representative
      of anthropogenic background levels.  Therefore, these constituents are not selected as potential COCs for the site.

Associated Samples: Definitions:
10SS0201 C = Carcinogen.
10SS0302 COC = Chemical of concern.
10SS0302-D J = Estimated value.
10SS0503 N = Noncarcinogen.



TABLE 4-9

COMPARISON TO SOIL SATURATION LIMIT - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 10, SOUTHEAST OPEN DISPOSAL AREA A
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA

CAS No. Parameter Frequency of 
Detection

Exposure Point 
Concentration  

(2)

Sample of Maximum 
Detection

Site above 
Background 

?(3)

Soil Saturation 
Limit, Csat (4)

Volatile Organics  (mg/kg)
78-93-3 2-BUTANONE 1/3 0.062 0.062 10SS0302 NA (5) 25000000
75-15-0 CARBON DISULFIDE 3/3 0.005 J 0.005 10SS0503 NA 730000
100-41-4 ETHYLBENZENE 2/3 0.02 0.02 10SS0201 NA 400000
108-88-3 TOLUENE 1/3 0.001 J 0.001 10SS0302 NA 650000
1330-20-7 TOTAL XYLENES 3/3 0.005 J 0.005 10SS0302 NA 140000

Semivolatile Organics  (mg/kg)
91-57-6 2-METHYLNAPHTHALENE 2/3 0.19 J 0.19 10SS0302-D NA ---
83-32-9 ACENAPHTHENE 2/3 0.11 J 0.11 10SS0201 NA 130000
132-64-9 DIBENZOFURAN 1/3 0.082 J 0.082 10SS0201 NA 210000
206-44-0 FLUORANTHENE 1/3 0.07 J 0.07 10SS0302 NA ---
86-73-7 FLUORENE 2/3 0.14 J 0.14 10SS0201 NA 160000
91-20-3 NAPHTHALENE 2/3 0.26 J 0.26 10SS0302-D NA 220000
85-01-8 PHENANTHRENE 2/3 0.13 J 0.13 10SS0302 NA ---
129-00-0 PYRENE 1/3 0.051 J 0.051 10SS0302-D NA 85000

Pesticides PCBs  (mg/kg)
72-54-8 4,4'-DDD 2/3 0.01 0.01 10SS0201 NA ---
72-55-9 4,4'-DDE 2/3 0.0093 0.0093 10SS0201 NA ---
50-29-3 4,4'-DDT 1/3 0.0039 J 0.0039 10SS0201 NA ---
309-00-2 ALDRIN 1/3 0.0039 J 0.0039 10SS0201 NA ---
60-57-1 DIELDRIN 1/3 0.005 0.005 10SS0201 NA ---

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical
       tests and calculations performed by the USEPA's ProUCL software and presented in Appendix A.
3    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background,
       that chemical was not selected as a potential COPC.
4    Soil Saturation Limits (CSAT),  Table 8, Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
5    NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.

Associated Samples: 10SS0302-AVG
10SS0201 10SS0302-D
10SS0201 10SS0503
10SS0302 10SS0503

Maximum 
Concentration 

(1)



5.0  SITE 11, SOUTHEAST OPEN DISPOSAL AREA B 

This section presents the results of the HHRA and SLERA conducted for surface and subsurface soil 

samples collected at Site 11.  The assessment updates a risk evaluation presented in the 2000 RI report 

prepared for the Navy by HLA and was conducted per methodology recommended in USEPA guidelines 

and proposed State of Florida regulations and guidelines.  The HHRA focuses on an evaluation of direct 

contact risk; an evaluation of the potential for chemical migration from soils to groundwater will be 

presented in the RI for Site 40 (the Basewide Groundwater Investigation). 

 

5.1 SITE DESCRIPTION 

Site 11 is located along the eastern facility property boundary near the South Air Field.  Sites 9 and 10 

are located to the northwest and Site 13 is immediately to the southeast.  The site is identified as a 3-acre 

area encompassing an old borrow pit used as an open disposal area from 1943 until approximately 1970.  

Access to the site was unrestricted during its use.  The site received a wide variety of wastes including 

general refuse, construction debris, tree clippings, furniture, waste solvents, paint, transformer oils, 

hydraulic fluid, and various other oils.  When disposal operations were discontinued in 1970, a final 

permeable native soil covering was placed over the site and pine trees were planted.  

 

The approximate location of Site 11 is shown on Figure 1-2 of the 2000 RI report.  There are no 

permanent surface water bodies in the immediate vicinity of Site 11.  There are currently no buildings at 

Site 11, and the site is densely vegetated with native species.  Site 11 is vacant, unused land at this time. 

 

5.2 SUMMARY OF PHASE IIA/IIB FIELD INVESTIGATION AND REMOVAL ACTION 
SAMPLING OF SOILS 

The surface soil dataset for Site 11 includes data from four samples (11-SL-01, 11-SL-02, 11-SL-03, and 

11-SL-05) collected during the 1992 Phase IIA field investigation, 13 samples (11SO0101 through 

11SO1301) collected during the 1996 Phase IIB field investigation, and 38 samples collected as part of 

the 1999 removal action.  All of the Phase IIA samples and five of the Phase IIB samples were analyzed 

for TCL VOCs, SVOCs, pesticides and PCBs, TAL inorganics, cyanide, and TRPH.  Nine of the Phase IIB 

samples (i.e., eight samples plus one duplicate) were analyzed for lead only.  All samples were collected 

from the 0- to 12-inch bgs interval. 

 

As part of a source removal action for cPAHs conducted by CH2M Hill, soils in the vicinity of location 

11-SL-04 were excavated in June 1999.  Therefore, the sample from this location was not included in the 

surface soil dataset for the HHRA.  Confirmation samples collected from the bottom of the excavation 
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indicated contaminant concentrations were less than State and federal screening criteria.  As part of the 

1999 field investigation associated with the removal action, 38 additional samples were collected to 

delineate lead around sample location 11-SL-02.  All of the 1999 samples were analyzed for lead, seven 

were analyzed for benzo(a)pyrene, five were analyzed for select pesticides, and three were analyzed for 

TRPH.  

 

For the purposes of characterizing waste materials, test pits were excavated at locations where 

geophysical anomalies potentially defined the location of buried materials.  The subsurface soil dataset 

for Site 11 consists of three samples; one sample was collected from each of three test pits (TP-11-01, 

TP-11-02, and TP-11-03) excavated during the 1992 Phase IIA field investigation.  The Phase IIA 

subsurface soil samples were collected from a depth interval of 5- to 6-feet bgs and analyzed for TCL 

VOCs, SVOCs, pesticides and PCBs, TAL inorganics, and cyanide.  
 
Descriptive statistics (i.e., frequency of detection, range of positive detections, range of non-detect 

results) for the target analytes detected in the Site 11 surface and subsurface soil samples are presented 

in Tables 5-1 and 5-2, respectively.  The complete analytical database is included on the CD submitted 

with this report; a printout of the analytical database in provided in Appendix A. 

 

Most surface and subsurface soil sample locations are presented on Figures 3-2 of the 2000 RI report.  

Other sample locations are described within the text of the report. 

 

5.3 HUMAN HEALTH RISK ASSESSMENT 

5.3.1 Selection of COPCs for Human Health Risk Assessment 

The direct contact, risk-based screening levels defined in Section 2.0 were used to select COPCs for the 

Site 11 surface and subsurface soils.  A discussion of the chemicals selected as COPCs (i.e., those 

chemicals detected at concentrations in excess of USEPA and FDEP direct contact exposure criteria) and 

the rationale for COPC selection are provided in the following paragraphs.  COPC selection tables for 

surface soil and subsurface soils are presented as Tables 5-1 and 5-2, respectively.  

 

5.3.1.1 Surface Soil 

One VOC, two SVOCs, nine pesticides/PCBs, 22 inorganics, TRPH, and cyanide were detected in the 

surface soil samples collected at Site 11.  A comparison of the maximum detected surface soil 

concentrations to screening levels based on USEPA Region 9 PRGs and FDEP SCTLs for residential 

exposures is presented in Table 5-1.  Also presented in Table 5-1 are the results of the site data-to-

background data comparisons conducted as described in Appendix A.  The following chemicals were 
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detected in surface soil at maximum concentrations exceeding the direct contact, risk-based COPC 

screening levels and background concentrations, and were retained as COPCs for surface soil at Site 11: 

 

• Benzo(a)pyrene 

• Pesticides/PCBs (4,4’-DDT, alpha-chlordane, dieldrin, gamma-chlordane, heptachlor, and heptachlor 

epoxide) 

• Lead 

• TPRH 

 

Benzo(a)pyrene was only detected in one of 16 surface soil samples.  Benzo(a)pyrene, 4,4’-DDT, alpha-

chlordane, and gamma-chlordane were detected at concentrations exceeding the simple apportioned 

PRGs and SCTLs but were less than the non-apportioned PRGs and SCTLs.  Dieldrin was detected at 

concentrations exceeding the simple apportioned and non-apportioned PRGs and SCTLs.  Heptachlor 

and heptachlor epoxide were detected at concentrations exceeding the simple apportioned and non-

apportioned PRGs and simple apportioned SCTL but were less than the non-apportioned SCTL.  The 

maximum detected TRPH concentration exceeded the simple apportioned SCTL only. 

 

Although concentrations of aluminum, arsenic, iron, manganese, and vanadium in surface soil exceeded 

the screening criteria (Table 5-1) these inorganics are not known to be associated with past practices or 

processes at any NAS Whiting Field sites.  Also, surface soils associated with NAS Whiting Field landfills 

are composed of natural soil covers and do not reflect subsurface landfill contents.  Therefore, these 

inorganics were not retained as COPCs for direct contact exposures to surface soil at the Site 11.  

Additionally, the site-specific values for these inorganics are within the range of levels found at NAS 

Whiting Field and/or of naturally occurring levels throughout the southeastern United States.  The 

Remedial Investigation (RI) for NAS Whiting Field Site 40, Basewide Groundwater, contains the appendix 

“Inorganics in Soil at NAS Whiting Field”, presenting the technical basis for this determination.  

Considering the information presented above, aluminum, arsenic, iron, manganese, and vanadium are 

not considered COPCs for Site 11 surface soils.   

 

Antimony was not selected as a COPC based on the site data-to-background data comparisons 

presented in Appendix A. 

 

5.3.1.2 Subsurface Soil 

Three VOCs, one SVOC, seven pesticides/PCBs, and 19 inorganics were detected in three subsurface 

soil samples collected at Site 11.  A comparison of the maximum detected subsurface soil concentrations 

to screening levels based on USEPA Region 9 PRGs and FDEP SCTLs for residential exposures is 

presented in Table 5-2.  The following chemicals were detected in the subsurface soils at maximum 
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concentrations exceeding the direct contact, risk-based COPC screening levels and background 

concentrations, and were retained as COPCs for subsurface soil at Site 11: 

 

• Pesticides/PCBs (aldrin, Aroclor-1254, Aroclor-1260, and dieldrin) 

• Cadmium 

 

Aldrin, Aroclor-1254, and Aroclor-1260 were only detected in one sample.  Concentrations of aldrin and 

cadmium exceeded the simple apportioned PRGs but were less than the non-apportioned PRGs and 

simple apportioned and non-apportioned SCTLs.  Concentrations of Aroclor-1260 exceeded the simple 

apportioned PRG and SCTL but were less than the non-apportioned PRG and SCTL.  Concentrations of 

Aroclor-1254 and dieldrin exceeded the simple apportioned and non-apportioned PRGs and simple 

apportioned SCTLs but were less than the non-apportioned SCTL. 

 

Although concentrations of aluminum, arsenic, iron, manganese, and vanadium in the subsurface soils 

exceeded the screening criteria these inorganics are not known to be associated with past practices or 

processes at any NAS Whiting Field Sites.  Therefore, these inorganics were not retained as COPCs for 

direct contact exposures to subsurface soil at the Site 11.  Additionally, the site-specific values for these 

inorganics are within the range of levels found at NAS Whiting Field and/or of naturally occurring levels 

throughout the southeastern United States.  The Remedial Investigation (RI) for NAS Whiting Field Site 

40, Basewide Groundwater, contains the appendix “Inorganics in Soil at NAS Whiting Field”, presenting 

the technical basis for this determination.  Considering the information presented above, aluminum, 

arsenic, iron, manganese, and vanadium are not considered COPCs for Site 11 subsurface soils. 

 

5.3.2 Risk Characterization 

This section provides a characterization of the human health risks associated with the potential exposures 

to chemicals in surface and subsurface soils at Site 11.  As discussed in Section 2.0, potential risks were 

estimated for five receptors (the hypothetical future resident, the typical industrial worker, the construction 

worker, the maintenance worker, and the recreational user) using USEPA and proposed FDEP risk 

assessment guidance.  The results of the risk characterization are discussed below. 

 

5.3.2.1 Risk Characterization Using USEPA Guidelines 

This section contains a summary of the results of the risk characterization for Site 11 conducted 

according to USEPA guidance.  Quantitative risk estimates for potential human receptors were developed 

for those chemicals identified as COPCs.  Potential risks and HIs were calculated using the methodology 

presented in Section 2.0 and are summarized in Table 5-3.  The results are discussed below.  Chemical 

specific risks for Site 11 are presented in Appendix B. 
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Non-Carcinogenic Risk 

Cumulative HIs for exposures to surface and subsurface soil by all receptors were less than one, 

indicating adverse non-carcinogenic effects are not anticipated for these receptors under the conditions 

established in the exposure assessment. 

 

Carcinogenic Risk 

Cumulative ILCRs for exposures to surface and subsurface soil were within the USEPA’s target risk range 

of 10-4 to 10-6 for all receptors.  However, ILCRs exceeded the State of Florida’s target risk level of 1 x 

10-6 for exposures to surface soil by residents.  Only the chemical-specific ILCR for dieldrin exceeded 1 x 

10-6 for exposures to surface soil by residents. 

 

Risks from Lead 

Lead was identified as a COPC in surface soil at Site 11.  The maximum detected concentration of 

2,230 mg/kg in surface soil (location 11-SL-02) exceeded the USEPA screening level of 400 mg/kg for 

residential exposures.  However, extensive surface soil sampling for lead in the immediate vicinity of 

location 11-SL-02 suggests very limited lead contamination in this area.  The arithmetic mean lead 

concentration for 30 locations established by a 25-foot sampling grid in the vicinity of location 11-SL-02 

does not exceed 150 mg/kg. (see Appendix J of the 2000 RI report). 

 

Hypothetical future residential exposures to lead in surface soil were evaluated using the IEUBK lead 

model (USEPA, May 2002).  As recommended by the IEUBK model, the average concentration of lead in 

surface soil (93.1 mg/kg, all available surface soil data considered) was used as the EPC for soil.  Default 

parameters were used for the rest of the model input parameters.  IEUBK model outputs are included in 

Appendix B.  The lead concentration of 93.1 mg/kg in surface soil results in less than 1 percent of future 

on-site child residents having a blood lead level greater than 10 µg/dL and a geometric mean blood lead 

level of 2.4 µg/dL.  These results do not exceed the USEPA goal, described in the 1994 OSWER 

Directive, of no more than 5 percent of children exceeding a 10 µg/dL blood lead level. 

 

Exposures to lead in surface soil by construction workers and occupational workers were evaluated using 

a slope-factor approach developed by the USEPA TRW for Lead (January 2003).  The receptor of 

concern addressed by the TRW model is the fetus carried by a pregnant worker.  As recommended by 

the model, the average lead concentration (93.1 mg/kg) in surface soil was used as the EPC.  ILCRs and 

HIs were calculated for most chemicals using RME assumptions, whereas the adult lead model guidance 

recommends the use of CTE assumptions in evaluating adult exposures to lead in soil (USEPA, January 
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2003).  Therefore, the incidental soil ingestion rate was assumed to be 200 mg/day for the construction 

worker and 50 mg/day for the occupational worker (USEPA, April 2004) and the exposure frequency was 

assumed to be 219 days per year.  Values of 2.07 and 1.39 µg/dL were used for the standard deviation 

and baseline blood lead concentration, respectively, which are the recommended FDEP values (FDEP, 

February 2004).  Default parameters were used for the remaining model input parameters.  Results of the 

model runs are included in Appendix B.  For construction workers exposed to surface soil, the average 

lead soil concentration of 93.1 mg/kg results in 0.8 percent of receptors (fetuses) having a blood lead 

level greater than 10 µg/dL and a geometric mean blood lead level of 1.9 µg/dL.  For occupational 

workers exposed to surface soil, the average lead soil concentration of 93.1 mg/kg results in 0.3 percent 

of receptors (fetuses) having a blood lead level greater than 10 µg/dL and a geometric mean blood lead 

level of 1.5 µg/dL.  These results do not exceed the USEPA goal of no more than 5 percent of children (or 

the fetuses of exposed women) exceeding a 10 µg/dL blood lead level. 

 

5.3.2.2 Risk Characterization Using State of Florida Guidelines 

This section contains a summary of the results of the risk characterization for Site 11 conducted using 

proposed Florida Rule 62-780 FAC as discussed in Section 2.0.  The results are summarized in Tables 

5-4 through 5-8 and are discussed below. 

 

5.3.2.2.1 Surface Soil 

Level 1 Evaluation (Residential) 

Table 5-4 presents a comparison of the maximum concentrations and EPCs for surface soil to the FDEP 

residential SCTLs.  The following chemicals were identified as exceeding the Level 1 SCTLs and were 

retained as potential COCs for residential exposures to surface soil at Site 11: 

 

• Dieldrin 

• Lead 

 

However, only the dieldrin concentrations reported for locations 11-SL-02 (the lead “hot spot” location) 

and for the confirmation samples associated with the 11-SL-04 removal action exceed the non-

apportioned Level 1 SCTL.  Although the maximum detected concentration of lead exceeded three times 

the residential SCTL, lead concentrations for only two of the 47 surface soil samples analyzed exceed 

400 mg/kg.   

 

The maximum detected concentrations and EPCs for arsenic and vanadium also exceeded the Level 1 

criteria, and the maximum detected concentration of arsenic exceeded three times the residential SCTL.  
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However, please see the preceding discussion (Section 5.3.1) regarding these metals.  Arsenic and 

vanadium were not retained as potential COCs for residential exposures to surface soil at Site 11. 

 

As shown in Table 5-5, the concentrations of all organics in surface soil were significantly less than the 

Csat concentrations, indicating free product is not present in surface soil. 

 

Level 2 (Industrial) 

The results of the Level 1 evaluation identified two COCs; therefore, a Level 2 evaluation was conducted.  

A comparison of the maximum detected concentrations and EPCs for surface soil to the FDEP industrial 

SCTLs is presented in Table 5-6.  No chemicals were identified as exceeding the Level 2 SCTLs.  

Therefore, no chemicals were retained as COCs for industrial exposures to surface soil. 

 

The maximum concentration and EPC for arsenic also exceeded the Level 2 criteria.  However, please 

see the preceding discussion (Section 5.3.1) regarding arsenic.  Arsenic was not retained as a potential 

COCs for industrial exposures to surface soil at the Site 11. 

 

Level 3 (Recreational) 

No COCs were identified in the Level 2 evaluation; consequently, a Level 3 evaluation was not required. 

 

5.3.2.2.2 Subsurface Soil 

Level 1 Evaluation (Residential) 

Table 5-7 presents a comparison of the maximum concentrations and EPCs for subsurface soil to FDEP 

residential SCTLs.  No chemicals were identified as exceeding the Level 1 SCTLs or retained as potential 

COCs for residential exposures to subsurface soil at Site 11. 

 

The EPCs for arsenic and vanadium exceeded the Level 1 criteria, and the maximum detected 

concentration of arsenic exceeded three times the residential SCTL.  However, please see the preceding 

discussion (Section 5.3.1) regarding these metals.  Arsenic and vanadium were not retained as COCs for 

residential exposures to subsurface soil at the Site 11.  

 

As shown in Table 5-8, the concentrations of all organics in subsurface soil were significantly less than 

the Csat concentrations, indicating free product is not present in subsurface soil. 
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Level 2 (Industrial) and Level 3 (Recreational) 

No COCs were identified in the Level 1 evaluation; consequently, Level 2 and 3 evaluations were not 

required. 

 

5.3.3 Uncertainty Analysis 

A summary of the uncertainties associated with the HHRA, including a discussion of how they may affect 

the interpretation of the final risk estimates, is provided in this section. 

 

5.3.3.1 Uncertainty Associated with TRPH 

Although TRPH was identified as a COPC in surface soil, potential risks from exposures to TRPH in 

surface soil were not evaluated in the quantitative risk assessment (Section 5.4.1) because no toxicity 

criteria are available for TRPH.  However, FDEP has derived SCTLs for TRPH using methodology 

developed by the Massachusetts Department of Environmental Protection (MADEP).  The FDEP SCTLs 

were used to estimate potential risks following the methodology presented in Section 2.0.  The resulting 

HIs are presented in the following table:  

 

Receptor 

Maximum 
TRPH 

Concentration 
(mg/kg) 

FDEP SCTL 
or CTL 
(mg/kg) 

Hazard 
Index 

Resident 302 340 0.9 
Industrial Worker 302 2,500 0.1 
Construction Worker 302 490 0.6 
Maintenance Worker 302 21,000 0.01 
Adolescent Recreational User 302 31,000 0.01 
Adult Recreational User 302 40,000 0.008 

 

HIs for all receptors are less than one, indicating adverse non-carcinogenic effects are not anticipated for 

these receptors under the conditions defined in the exposure assessment. 

 

5.3.3.2 Benzo(a)pyrene 

Benzo(a)pyrene was identified as a potential COPC in surface soil.  However, benzo(a)pyrene was 

detected in only one of 16 surface soil samples at a concentration of 43 µg/kg.  PAHs are ubiquitous and 

consistently present in the environment.  Literature background concentrations of benzo(a)pyrene ranged 

to 2,000 µg/kg in natural soils (MADEP, May 2002), 2 to 1,300 µg/kg in rural soils, 4.6 to 900 µg/kg in 

agricultural soils and from 165 to 220 µg/kg in urban soils (ATSDR, August 1995).   
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5.3.3.3 Uncertainty Associated with the Size of the Exposure Unit used to Evaluate Exposures 
to Lead 

The entire site (3 acres) was selected as the exposure unit in the evaluation of receptor exposures to lead 

in the surface soils at Site 11.  However, an exposure unit smaller than 3 acres may be plausible.  For 

example, 0.5 acre is sometimes recommended as the size of a residential exposure unit.  Depending on 

the distribution of a contaminant across a site, it is possible for the exposure concentration to vary 

significantly based on the size of the exposure unit selected for evaluation.  Consequently, if elevated 

concentrations of a contaminant are localized in a small portion of the site, the EPC can be diluted by 

averaging all samples from across the entire site.  However, as previously discussed, lead concentrations 

were relatively uniform across the site with the exception of a hot spot at location 11-SL-02.  As part of 

the 1999 removal action, additional soil samples were collected in the vicinity of location 11-SL-02 to 

delineate the extent of the lead contamination.  The samples were collected on a grid pattern covering 

approximately ¼ of an acre.  Lead concentrations in this area ranged from 5.2 to 666 mg/kg with an 

average lead concentration of 128 mg/kg (including the sample from 11-SL-02).  This concentration is 

less than the 400 mg/kg residential screening level and only slightly greater than the arithmetic mean lead 

concentration of 93 mg/kg for the entire site.  Consequently, the size of the exposure unit selected for 

evaluation did not affect the conclusions of the risk assessment. 

 

5.3.3.4 Qualitative Risk Evaluation of Metals Eliminated as COPCs Based on Background 

COPCs for Site 11 were selected using available background concentrations for soil.  Aluminum, 

antimony, arsenic, chromium, iron, manganese, and vanadium in surface soil and aluminum, arsenic, 

chromium, iron, manganese, and vanadium in subsurface soil were eliminated as COPCs, in part, on the 

basis of background concentrations.  The following table provides a qualitative risk evaluation of these 

metals by comparing the maximum detected concentrations to their respective FDEP residential SCTLs.   

 

Maximum Detected Concentration 
(mg/kg) Chemical 

Surface Soil Subsurface Soil 

FDEP SCTL 
(mg/kg) 

Aluminum 10,800 19,400 72,000 
Antimony 3.5 Not Applicable 26 
Arsenic 3.8 5.5 0.8 
Chromium 19.6 19.5 210 
Iron 11,700 16,800 23,000 
Manganese 285 188 1,600 
Vanadium 20.3 37.5 15 
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The SCTLs presented for aluminum, antimony, iron, manganese, and vanadium are based on the 

potential for non-cancer health effects.  The maximum detected concentration of aluminum in surface soil 

is approximately one-seventh of the SCTL, and the maximum detected concentration in subsurface soil is 

approximately one-third of the SCTL.  The maximum detected concentrations of iron in surface and 

subsurface soil are roughly one-half of the SCTL.  RfDs for aluminum and iron are based on allowable 

intakes rather than on adverse effect levels; consequently, an exceedance of the SCTL is not a definitive 

indication of the potential for adverse non-cancer health effects.  The maximum detected concentration of 

antimony in surface soil is approximately one-seventh of the SCTL.  The maximum detected 

concentration of manganese in surface soil is approximately one-fifth of the SCTL, and the maximum 

detected concentration in subsurface soil is approximately one-ninth of the SCTL.  The maximum 

detected concentration of vanadium in surface soil is approximately 1.3 times greater than its SCTL, and 

the maximum detected concentration in subsurface soil is approximately 2.5 times greater than the SCTL.  

The residential SCTL for vanadium is based on acute exposures to soil by a child (the “pica” soil 

exposure scenario); as a point of comparison, a residential SCTL based on chronic exposures is 

510 mg/kg. 

 

The SCTL presented for arsenic is based on the potential for cancer effects and represents the 1 x 10-6 

(one-in-one million) cancer risk level (the values are the COPC screening levels used in this HHRA).  

SCTLs representing the 1 x 10-5 and 1 x 10-4 cancer risk levels would be 10 and 100 times, respectively, 

greater than the values presented for the 1 x 10-6 cancer risk level.  Consequently, the maximum detected 

concentration of arsenic in surface and subsurface soil exceeds the 1 x 10-6 cancer risk levels but not the 

1 x 10-5 and 1 x 10-4 risk levels.  The maximum detected chromium is approximately one-tenth of the 

SCTL. 

 

5.3.3.5 Limited Subsurface Soil Dataset 

Three subsurface soil samples only were collected during the field investigation at Site 11.  However, the 

subsurface soil samples were collected from test pits excavated at locations where a geophysical 

anomaly indicated the potential location of buried materials. 

 

5.3.4 Summary and Conclusions 

An HHRA was conducted for the chemical concentrations detected in 47 surface soil and three 

subsurface soil samples collected at Site 11.  The evaluation was conducted using both USEPA and 

State of Florida regulations and guidelines for HHRA.  The risk assessment considered five receptors, the 

hypothetical future resident, the typical industrial worker, the construction worker, the maintenance 

worker, and the recreational user, assuming exposure via the ingestion, dermal contact, and inhalation 

route of exposures.  However, with the possible exception of the maintenance worker, none of the 
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receptors are currently contacting surface or subsurface soils at the Site 11.  The risk evaluations 

performed using USEPA guidelines and State of Florida regulations and guidelines yielded comparable 

results. 

 

Several organics [benzo(a)pyrene, 4,4-DDT, alpha chlordane, gamma-chlordane, dieldrin, heptachlor, 

heptachlor epoxide], lead, and TRPH were selected as COPCs for surface soil and evaluated in the 

quantitative HHRA conducted per USEPA guidelines.  Two pesticides (aldrin, dieldrin), two PCBs 

(Aroclor-1254 and Aroclor-1260), and cadmium were selected as COPCs for subsurface soil and also 

evaluated per USEPA guidelines.  The non-cancer risk estimates (i.e., the HIs) did not exceed 1 for any 

of the receptors evaluated.  Consequently, adverse non-carcinogenic health affects are not anticipated 

under the conditions defined for the exposure assessment.  Although the cancer risk estimate developed 

for the COPCs for surface soil for one of the five receptors evaluated (the hypothetical future resident) 

exceeded the State of Florida cancer risk benchmark of 1 x 10-6, none of the cancer risk estimates 

exceed the USEPA cancer risk range of 1 x 10-4 to 1 x 10-6.  The primary risk driver for surface soils was 

dieldrin; chemical-specific risk estimates for all other COPCs are less than 1 x 10-6.  The risk evaluation of 

lead concentrations detected in the Site 11 surface soils indicates exposure to average lead 

concentration in the surface soils would not result in blood lead concentrations exceeding USEPA 

benchmarks.  However, the lead concentration reported for one surface soil location (11-SL-02, 

2,230 mg/kg) is five times the USEPA action level for residential land use (400 mg/kg).  Extensive surface 

soil sampling for lead in the immediate vicinity of location 11-SL-02 suggests a very limited area of lead 

contamination. 

 

The risk assessment conducted using the State of Florida regulations and guidelines evaluated risks to a 

hypothetical future resident and a typical industrial worker using the published SCTLs for the residential 

and industrial land use scenarios, respectively.  Additionally, risks to a hypothetical future recreational 

user were evaluated using SCTLs specifically developed for this risk assessment as allowed in the State 

of Florida regulations and guidelines.  The following chemicals were identified as potential COCs for 

surface soils based on a comparison of maximum detected concentrations and EPCs to these SCTLs: 

 

Residential SCTLs Industrial SCTLs Recreational SCTLs 
Dieldrin None None 
Lead   

 

No chemicals were identified as potential COCs for subsurface soils based on a comparison of maximum 

detected concentrations and EPCs to these SCTLs. 

 

The exceedances of SCTLs for the hypothetical future resident exposed to surface soils are primarily 

associated with samples from location 11-SL-02 (the lead hot spot location) and the confirmation samples 
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associated with the 11-SL-04 removal action.  Greater than 50 percent of the estimated cancer risk for the 

surface soils is attributable to dieldrin.  As discussed in Appendix J of the 2000 RI report (Results of 

Additional Soil Sampling at Site 11, CH2M Hill, February 23, 2000), the surface soil removal action in the 

vicinity of 11-SL-04 did not result in soils concentrations less than residential SCTLs.  However, lead and 

dieldrin were the only potential COCs detected in surface soils at concentrations exceeding the non-

apportioned FDEP SCTLs for residential land use.   

 

5.4 ECOLOGICAL RISK ASSESSMENT 

This section presents the results of the ecological risk assessment conducted for surface soil samples 

collected at Site 11 previously described in Section 5.1.  The assessment updates a risk evaluation 

presented in the 2000 RI report prepared for the U.S. Navy by Harding Lawson Associates.  (A copy of 

the original ecological risk assessment for Site 11 is provided in Appendix C.)  This risk assessment was 

conducted based on current USEPA methodology as detailed in Ecological Risk Assessment for 

Superfund: Process for Designing and Conducting Ecological Risk Assessments (USEPA, 1997).  

Additional guidance included the Eco Update: The Role of Screening-Level Risk Assessments and 

Refining Contaminants of Concern in Baseline Ecological Risk Assessments (USEPA, 2001).  

 

The objective of this ecological risk assessment is to re-evaluate and update the previous ecological risk 

evaluation for Site 11 to assure compliance with current Navy, USEPA, and State of Florida 

guidance/methods and, to update any risk assessment results potentially impacting risk management 

decisions for this site 

 

5.4.1 Initial Screening Evaluation 

5.4.1.1 Data for assessment 

As discussed in Section 5.3, 36 chemicals were detected in Site 11 surface soils. Table 5-9 illustrates the 

descriptive statistics for the target analytes detected in samples.  The surface soil samples were collected 

and analyzed as described in Section 5.2. 

 

5.4.1.2 Screening Level Ecological Effects Evaluation 

The screening-level effects evaluation establishes constituent exposure levels representing conservative 

thresholds for adverse ecological effects.  The toxicity screening values used in this screening are 

threshold concentrations below which effects are rare and above which effects are more likely.  The 

screening values are set conservatively to minimize the potential for disregarding potentially significant 

effects and are used to conduct an initial direct toxicity screening of chemicals concentrations detected in 

the surface soils. 
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USEPA Region 4 has published direct toxicity screening values for surface soil based on a literature 

review by the Westinghouse Savannah River Company, Savannah River Technology Center (Friday, 

November 1998).  USEPA Region 4 screening values are not available for the nutrients calcium, 

magnesium, potassium, and sodium.  These metals are not considered candidates for inclusion as 

COPCs and are not carried forth in the analysis.  They are essential nutrients, are well tolerated, and not 

toxic except at extremely elevated levels.  The screening levels for this assessment are listed in Table 

5-9. 

 

In the direct toxicity screening, ecological risk is characterized by comparing maximum concentrations 

detected in surface soil (Table 5-9) to the USEPA Region 4 screening levels.  Chemicals with no 

screening levels are carried forward in the risk assessment as COPCs.  Results are interpreted through 

the use of the “quotient method”.  Hazard quotients (HQs) for direct toxicity screening are calculated by 

dividing the maximum environmental concentration for each constituent by the corresponding screening 

value.  An HQ less than 1.0 indicates risk is unlikely and no further investigation of the chemical for a 

particular exposure pathway/medium is warranted. 

 

The results of the direct-toxicity screening for surface soil using maximum concentrations and USEPA 

Region 4 screening values are illustrated in Table 5-9.  Five pesticides  (4,4’-DDD, 4,4’-DDE, 4,4’-DDT, 

total DDT, and dieldrin) and eight metals (aluminum, antimony, chromium, iron, lead, manganese, 

vanadium, and zinc) are retained as COPCs because the maximum HQ calculated for these chemicals is 

greater than or equal to 1.0.  One VOC (acetone) and one SVOC (bis(2-ethylhexyl)phthalate) are retained 

as COPCs because USEPA Region 4 screening values are not available.  Similarly, four pesticides 

(alpha-chlordane, gamma-chlordane, heptachlor, and heptachlor epoxide) are retained as COPCs in the 

absence of USEPA Region 4 screening values.  

 

5.4.1.3 Screening Level Food Chain Modeling 

In accordance with USEPA Region 4 guidance, bioaccumulative compounds identified as COPCs in the 

direct toxicity screening level risk calculation (i.e., Table 5-9) were further analyzed in food chain 

modeling.  The USEPA (2000) has published a list of important bioaccumulative compounds.  The 

COPCs on this list are included in the food-chain modeling while those not listed are not.  Nine pesticides 

(4,4’-DDD, 4,4’-DDE, 4,4’-DDT, total DDT (DDTR), dieldrin, alpha-chlordane, gamma-chlordane, 

heptachlor, and heptachlor epoxide) and three metals (chromium, lead and zinc) were evaluated  in the 

food chain model (FCM).   

 

A review of the 2000 RI for Site 11 (Appendix C) indicated the Conceptual Site Model (CSM) and the 

assessment and measurement endpoints used in the 2000 RI are applicable to the site’s present status.  
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The guilds selected for food chain modeling in this re-evaluation were based on those modeled in the 

previous 2000 RI however, the receptors selected for food chain modeling have been modified from those 

previously evaluated.  The receptors for food chain modeling were selected based on the species 

identified in Tables 4-1 and 4-2 of the Initial Assessment Study of NAS Whiting Field (Envirodyne, May 

1985).  Modeled receptors included: cotton mouse (mammalian herbivore), short-tailed shrew 

(mammalian insectivore), bobwhite (avian herbivore), robin (avian insectivore), hawk (avian carnivore), 

and the gray fox (mammalian carnivore).  The only species used in food chain modeling not identified 

within the Initial Assessment Study is the robin.  The robin was selected for inclusion as an insectivore 

because its body weight to ingestion rate ratio provides a conservative surrogate for risk assessment, and 

because of its common occurrence in the environment over a broad geographical span.  Input for the 

screening level FCM included maximum concentrations of the bioaccumulative COPCs, and conservative 

exposure parameters from USEPA’s Wildlife Exposure Factors Handbook (USEPA, December 1993).  

Tables detailing the derivation of exposure factors are included in Appendix C.   

 

Ecotoxicity screening values used in the FCM were based on no observed adverse effect levels 

(NOAELs) from the literature.  The use of NOAELs is appropriate for screening level assessments to 

ensure risk is not underestimated.  Selection of NOAELs from the literature was based on the species 

tested, the route of exposure, the duration of the study, and the measured effect.  Priority was given to 

studies evaluating ecological effects impacting populations, including adverse effects on development, 

reproduction, and survival.  The toxicity reference values used for each modeled receptor are listed in 

Appendix C.  In the FCM, HQs were calculated by dividing each modeled dose by the corresponding 

NOAEL.  Copies of FCM calculations are included in Appendix C.  Table 5-10 illustrates the results of the 

screening level food chain analysis.   

 

The results of the screening level FCM indicated potential risks to the cotton mouse from lead, to the 

short-tailed shrew from 4,4’-DDT, dieldrin, heptachlor, and lead, to the bobwhite from lead, to the robin 

from 4,4’-DDD, DDE, DDT, DDTR, dieldrin, heptachlor, chromium, lead, and zinc, to the hawk from 

DDTR, and lead, and to the fox from dieldrin and lead.  Incidental ingestion of soil and consumption of soil 

invertebrates appears to contribute the most to potential risks.   

 

5.4.2 Refinement of COPCs 

The objective of the refinement step is to better define those constituents potentially contributing 

unacceptable levels of ecological risk, and to identify and eliminate from further consideration those 

COPCs initially retained because of the use of very conservative exposure scenarios.  The refinement 

includes consideration of site-specific parameters such as the spatial distribution and frequency of 



detection of chemicals, receptor home range, constituent bioavailability, and background in defining the 

constituents of concern (COCs) for the site.  Using less conservative assumptions, screening level risk 

estimates are re-calculated for those constituents identified as COPCs in the screening-level analysis and 

these new estimates are used to define the list of COCs. 

 

5.4.2.1 Refinement Direct Toxicity Calculation 

The direct toxicity screen was recalculated for the COPCs identified in the screening level analysis using 

arithmetic mean site concentrations.  The results of the analysis as illustrated in Table 5-11 show HQs 

were much lower than those calculated in the screening analysis however, zinc was the only COPC with 

a HQ less than one when mean concentrations were used.  This may indicate several COPC 

concentrations above the USEPA Region 4 screening levels across the site and/or potential hot spot 

contribution to elevated concentrations. 

 

5.4.2.2 Refinement Food Chain Model 

Refinement food chain modeling was performed for those bioaccumulative constituents identified as food 

chain COPCs in the screening level food chain model.  Mean COPC concentrations and average 

exposure parameters were used in the refinement FCM.  In contrast to the use of exposure parameters 

that maximized the modeled dose to receptors in the screening level FCM, average exposure parameters 

(i.e. ingestion rates, body weight) are applied to the same model in the refinement step.  Average 

exposure parameters used in the Refinement FCM were derived from data in the Wildlife Exposure 

Factors Handbook (USEPA, December 1993) as shown in Appendix C.   

 

In the screening level assessment, a Site Use Factor (SUF) of 1.0 was used indicating the receptor spent 

100% of its time at the site (i.e., in the area of maximum contaminant concentration).  However, actual 

exposure will be a function of the home range of the receptor (how large an area the receptor normally 

covers in its day-to-day activities related to feeding) and the areal extent of contamination.  Consequently, 

in the refinement FCM, SUFs were calculated by dividing the site area by the mean home range of the 

receptor.  Conservatively, a minimum SUF value of 0.1 was used even though several receptors 

demonstrated much lower SUFs.  For those receptors whose home range is less than the area of the site, 

the SUFs remain equal to one.  The SUF was incorporated into the FCM dose calculations to account for 

differences between site size and receptor home range. 

 

In the refined FCM, estimated doses were compared to NOAEL as well as lowest observed adverse effect 

levels (LOAELs) to provide a range of risk.  NOAEL-based HQs were calculated to estimate the upper 

bound (more conservative) risk estimate and LOAEL-based HQs were calculated to estimate the lower 

090403/P 5-15 CTO 0079 



Rev. 01 
09/28/06 

090403/P 5-16 CTO 0079 

bound (less conservative) risk estimate.  Copies of the refinement FCM calculations are included in 

Appendix C.   

 

The results of the refinement food chain modeling are illustrated in Table 5-12.  The refinement FCM for 

Site 11 indicated NOAEL-level risk for the shrew from dieldrin.  The robin had NOAEL-level risk from the 

pesticides 4,4’-DDD, 4,4’-DDT, DDTR, heptachlor, and the metals chromium, lead, and zinc.  LOAEL-

level risk was seen only for the robin from lead.  While potential risks are estimated at the NOAEL-level of 

toxicity, potential risk is not anticipated at the less conservative LOAEL-level of toxicity except for lead in 

the robin.   

 

5.4.2.3 Spatial Distribution 

To assess the spatial extent of potential ecological risk, COPC concentrations at all sampling locations 

were compared to USEPA Region 4 screening values. For COPCs lacking USEPA Region 4 screening 

values, conclusions regarding spatial extent of potential risk could not be made.  Table 5-13 illustrates the 

COPCs and the number of locations where concentrations exceeded the applicable USEPA Region 4 

screening value.  All of the samples analyzed for aluminum, chromium, iron and vanadium (9 of 9) had 

concentrations in excess of their respective USEPA Region 4 screening levels.  The range of HQs were: 

aluminum (HQs of 52.2 to 216), chromium (HQs of 6.75 to 49), iron (HQs of 7.5 to 58.5), and vanadium 

(HQs of 2.2 to 10.15).  In samples analyzed for pesticides, 4 of 14 had 4,4’-DDE (HQs of 2.1 to 35.2), 7 of 

14 had 4,4’-DDT (HQs of 2.7 to 21.2), 8 of 14 had DDTR (HQs of 1.8 to 303.2), and 12 of 14 had dieldrin 

(HQs of 7 to 420) concentrations above their respective USEPA Region 4 screening values.  All samples 

(11-SL-01 through 11-SL-05, and 11SO01 through 11SO05) included in the 2000 RI had at least one, and 

at some locations multiple COPCs with concentrations in excess of their respective screening level.  This 

may correspond to a large portion of the 3-acre site having potential risk to soil invertebrates and plants.  

4,4’-DDD, antimony, and zinc  exceeded their respective USEPA Region 4 screening levels at only one 

location (11-SL-02) indicating potential risks may be localized.   

 

Lead exceeded its screening level in 10 of 47 samples analyzed.  Sample location 11-SL-02 had the 

highest lead concentration at Site 11 (2230 mg/kg).  Lead concentrations at sample locations 11SO2601 

(161 mg/kg) and 11SO3901 (180 mg/kg) also exceeded the USEPA Region 4 screening values.  It 

appears all three of these samples were collected from the same location but during two different 

sampling events (1992 and 1999).  11SO3901 is a duplicate sample for 11SO2601.  The similarity in 

concentration between these two samples calls in question whether the reported concentration of 

2230 mg/kg for sample 11-SL-02 is an outlier.  Comparison to lead concentrations at other sample 

locations across the site appears to indicate lower lead concentrations (161 and 180 mg/kg) may be more 



consistent with site conditions.  All adjacent sample locations to the north, south, east, and west of 

samples 11-SL-02, 11SO3901, and 11SO2601 had lead concentrations less than the USEPA Region 4 

screening level.   

 

Potential risk associated with lead appears to be isolated primarily to location 11-SL-02 with HQs 

(excluding the 11-SL-02 result) of no more than 3.6 for other locations.  Three samples in the southwest 

corner of Site 11 (11SO2901, 11SO3401, and 11SO3501) had lead concentrations in excess of the 

USEPA Region 4 screening level.  The maximum affected area is estimated to be 0.014 acre with a 

maximum HQ associated with these three samples of 2.5.  Lead concentrations reported for samples 

adjacent to these locations were less than the screening level.  Three samples in the northwest corner of 

Site 11 (11SO1401, 11SO1501, and 11SO2001) had lead concentrations in excess of the USEPA Region 

4 screening level.  The maximum affected area is estimated to be 0.014 acre with a maximum HQ 

associated with these three samples of 2.1.  Lead concentrations reported for samples adjacent to these 

locations were less than the screening level.  The one remaining location (11SO3801) with a lead 

concentration greater than the USEPA Region 4 screening level is located on the southeast portion of the 

site.  The HQ for this location is 13.3 however, all adjacent sample locations had lead concentrations less 

than the screening level indicating a localized potential risk.   

 

As part of the evaluation of spatial distribution, an analysis of the locations of maximum detected 

concentrations was also performed to identify potential hot spots at Site 11.  The results of this analysis 

indicated a potential hotspot is present at sample location 11-SL-02 where 13 of 19 COPCs retained 

following screening level analysis (acetone, 4,4’-DDD, DDE, DDT, DDTR, dieldrin, aluminum, antimony, 

chromium, iron, lead, vanadium, zinc) had their maximum concentrations.  For comparison, sample 

location 11SO4801 had the next highest number of maximum concentrations (4) for the compounds 

alpha-chlordane, gamma-chlordane, heptachlor, and heptachlor epoxide initially retained as COPCs.  To 

ascertain the potential impacts of sample location 11-SL-02 upon direct toxicity and food chain risks, the 

direct toxicity and food chain analyses were re-run without data for the sample location included in the 

analysis.  The results, as illustrated in Tables 5-14 and 5-15, indicated a decrease in the HQs for direct 

toxicity with zinc having an HQ less than 1.0, and a reduction in food chain risk with only the robin having 

NOAEL-level risk for chromium and lead.  Based on this analysis, it appears sample location 11-SL-02 is 

a hotspot and contributes a high level to the overall site risk.   

 

5.4.2.4 Frequency of Detection and Detection Limits 

The COPCs acetone, 4,4’-DDD, antimony, and zinc were detected in only one sample, 11-SL-02.  The 

potential ecological risk associated with these COPCs is therefore localized and not site-wide.  The 

COPC zinc, while detected in 9-of-9 samples, had only one sample with a concentration greater than its 

USEPA Region 4 screening level (sample 11-SL-02).  Potential risk from zinc is also localized and does 
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not appear to be a site-wide concern.  Phthalates are common laboratory contaminants; hence low 

detections in environmental samples might not reflect site contamination.  The reported maximum 

concentration for bis(2-ethylhexyl)phthalate (130 µg/Kg) was less than the lowest reported non-detected 

concentration of 350 µg/Kg suggesting the detection of this SVOC might be attributable to laboratory 

contamination. 

 

5.4.2.5 Bioavailability 

To assess the potential bioavailability of Site 11 COPCs, total organic carbon (TOC) and pH data for site 

surface soil was researched.  No TOC data was found in the analytical data in Appendix C of the Site 11 

2000 RI.  In the absence of TOC data, potential effects on bioavailability from adsorption to organic 

carbon could not be assessed.   

 

Data on surface soil pH was found in the document: Toxicity Analysis of Soil Samples From NAS Whiting 

Field Milton, Florida (ESE, August 1996).  The average pH was 6.25 in Site 11 surface soils submitted for 

toxicity testing.  Based on the measured soil pH, aluminum and iron are not anticipated to be toxic to 

plants or invertebrates.  According to the Ecological Soil Screening Level (Eco-SSL) developed by the 

USEPA for aluminum (USEPA, November 2003a), aluminum is only identified as a COPC at sites where 

the soil pH is less than 5.5.  The Eco-SSL for iron states that iron is not expected to be toxic in soils with a 

pH between 5 and 8 (USEPA, November 2003b).  Evaluation of total metal concentrations does not 

accurately reflect the biologically available fraction (NFESC, July 2000).  Metals in soils may become less 

bioavailable over time, which is consistent with natural attenuation mechanisms.  Studies have shown 

metals originally sorbed to the soil surface can migrate to internal sites within the soil structure resulting in 

metals being less chemically labile and thus less bioavailable.  Consequently, the bioavailability of metals 

in the environment is typically less than found in experimentally administered media.  The amount of 

metal desorbed from food or from incidentally ingested soils is dependent on numerous factors such as 

pH and chemical form (soluble-insoluble).   

 

In general, the chlorinated pesticides are very persistent and remain bioavailable to soil invertebrates and 

plants (Verma and Pillai 1991).  The pesticides’ bioavailability to plants and invertebrates indicates 

potential bioavailability to the vertebrate receptors consuming the plants and invertebrates.  In the 

absence of site-specific data to indicate otherwise, pesticides are presumed to be bioavailable to plants 

and invertebrates, and to vertebrate receptors. 

 

VOCs detected in soils are anticipated to be biodegraded or volatilize to the atmosphere and not available 

for exposure of potential ecological receptors.  Phthalates adhere strongly to organic matter in soil.  

However, due to their limited mobility in soil, the overall implication is that phthalates are not highly 

available. 
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5.4.2.6 Comparison to Background 

To distinguish between the potential ecological risk associated with Site 11 surface soils and the risk 

contributed by background concentrations of COPCs, a comparison between site concentrations and 

background concentrations was performed.  Appendix A contains details on the background comparison 

methodology and results.  Table 5-16 summarizes the results of the comparison for Site 11.  As can be 

seen, no background data was available for pesticides, so they remain as COPCs for Site 11.  For 

metals, only lead and zinc had site concentrations greater than background.  The individual metal 

constituents aluminum, iron, manganese, and vanadium have no direct evidence of site-related use at 

Site 11 and the process and procedures at this site did not likely contribute to the presence of these 

inorganic analytes in surface or subsurface soil.  Additionally, the site-specific values for these inorgancs 

are within the range of levels found at NAS Whiting Field and/or of naturally occurring levels throughout 

the southeastern United States.  The Remedial Investigation (RI) for NAS Whiting Field Site 40, Basewide 

Groundwater, contains the appendix “Inorganics in Soil at NAS Whiting Field,” presenting the technical 

basis for this determination.  Considering the information presented above, aluminum, iron, manganese, 

and vanadium are not considered COPCs for Site 11 surface and subsurface soils.   

 

5.4.2.7 Comparison to Various Surface Soil Guidelines  

For those COPCs with site concentrations greater than background (pesticides, lead, zinc), a comparison 

was performed with various soil guidelines to assist in the identification of COPCs contributing the 

greatest potential ecological risk at Site 11.  Ecological soil guidelines were obtained from the same 

source document used to develop the USEPA Region 4 screening values (Friday, November 1998).  The 

soil guidelines used in the comparison included United States Fish and Wildlife Service [USFWS (Beyer 

1990)], Oak Ridge National Laboratory [ORNL(Efroymson et al. 1997a,b)], the Dutch (MVROM, 2000)., 

and Canadian (CCME 1997 updated 1999) values.  The Dutch and Canadian values have been updated 

since 1998 so values from the original source document (Friday, November 1998) were also updated as 

appropriate.   

 

The USFWS (Beyer, 1990) values include two categories.  Category A refers to background 

concentrations in soil or detection limits, and category B refers to moderate soil contamination  requiring 

additional study.  ORNL identified soil values specific to Department of Energy sites for the protection of 

soil invertebrates, microbial processes and terrestrial plants.  The Canadian Council of Ministers of the 

Environment (CCME) guidelines were derived specifically for the protection of ecological receptors in the 

environment or for the protection of human health associated with agricultural, residential/parkland, 

commercial, and industrial land use types.  The Dutch target values indicate the soil quality required for 

sustainability or, expressed in terms of remedial policy, the soil quality required for the full restoration of 
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the soil’s functionality for human, animal, and plant life.  The Dutch intervention values, indicate the 

concentration levels of the contaminants in the soil above which the functionality of the soil for human, 

plant, and animal life is seriously impaired or threatened. 

 

Table 5-17 compares the maximum and mean COPC concentrations with the above-referenced soil 

guidelines.  As ORNL values are available only for lead and zinc, they were not included in the table but 

are discussed below. 

 

No screening value was available for acetone from the cited sources.  Bis(2-ethylhexyl)phthalate 

exceeded the lowest guideline (Dutch Target) in just one location.  This indicates the potential ecological 

risk from bis(2-ethylhexyl)phthalate may be isolated and does not represent a site-wide concern.   

 

4,4’-DDD exceeded the lowest guideline (Beyer A) at one location (11-SL-02), 4,4’-DDE did not exceed 

any guideline, and 4,4’-DDT exceeded the Beyer A and B guidelines at 1 of 14 locations (11-SL-02).  

Total DDT exceeded the lowest guideline (Dutch Target) at 6 of 14 locations which is similar to the result 

(8 of 14 locations) when compared to the USEPA Region 4 screening level.  When compared to the 

higher CCME guideline, total DDT exceeded it at only one location (11-SL-02).  These results indicate 

that while sample location 11-SL-02 appears to be a hotspot containing the majority of elevated 4,4’-DDD, 

DDE, and DDT concentrations, potential risk from exposure to these compounds as represented by total 

DDT encompasses a larger area.   

 

The lowest guideline for dieldrin (Dutch Target) is the same as the USEPA Region 4 screening values so 

the results (12 of 14 samples exceeded the guideline) are the same.  When compared to the next highest 

guideline (Beyer’s A value) dieldrin concentrations exceeded it in two locations.   

 

Alpha and gamma-chlordane exceeded the lowest guideline (Dutch Target) in 10 of 14 locations.  They 

also exceeded the next highest guideline (Beyer A value) in 5 of 14 locations.  This indicates the potential 

risk from exposure to chlordane may not be localized.   

 

Heptachlor exceeded the lowest guideline (Dutch Target) at two locations and exceeded the next highest 

guideline (Beyer A) at one location.  Heptachlor epoxide exceeded the lowest guideline (Dutch Target) in 

7 of 14 locations indicating an extended area of potential risk, but was below all of the other guidelines.  

As previously mentioned, sample 11SO4801 was the location of maximum concentrations for alpha-

chlordane, gamma-chlordane, heptachlor, and heptachlor epoxide and may represent a localized hotspot 

for these pesticides.  An area of chlorinated pesticide contamination may be bounded by sample locations 

11-SL-02, 11-SL-05, 11-SL-03, and 11S0001 representing approximately 0.63 acre.   
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Lead concentrations exceeded the lowest guidelines (ORNL phytotoxicity, Beyer A) in 10 of 47 samples.  

The Dutch Target value was exceeded in 8 of 47 samples and the CCME and Beyer B values in 5 of 47 

samples.  These findings are in agreement with the results of the comparison to the USEPA Region 4 

screening value and the conclusion the potential ecological risk from lead is associated with limited areas 

of the site.  These areas include the southwest corner of Site 11 (samples 11SO2901, 11SO3401, and 

11SO3501), the northwest corner of the site (samples 11SO1401, 11SO1501, and 11SO2001), the center 

of the site (samples 11-SL-02, 11SO2601, 11SO3901) and one other isolated location (11SO3801).  As 

previously indicated, all adjacent sample locations to the north, south, east, and west of these locations 

had lead concentrations below all of the cited guidelines.   

 

Zinc exceeded the ORNL, Beyer A, CCME, and Dutch Target guidelines in only one sample (11-SL-02).  

As with the USEPA Region 4 screening value, all other sample locations had concentrations less than the 

guideline consequently, potential risk from zinc appears to be localized. 

 

Comparisons of soil concentrations to guidelines other than USEPA Region 4 values corroborates the 

presence of areas of potential risk to soil invertebrates and plants.  Sample location 11-SL-02 appears to 

be a hotspot for several chemicals with concentrations exceeding both the USEPA Region 4 screening 

values and the other cited soil guidelines.  Table 5-18 provides a summary of the COPCs and rationale 

for their selection following refinement analyses. 

 

5.4.3 Soil Toxicity Testing 

To evaluate potential effects of site contamination on soil invertebrates and plant life, toxicity testing was 

performed as described in the 2000 RI (see Appendix C).  The toxicity tests were performed by 

Environmental Science and Engineering using earthworms and lettuce seeds as the test organisms.  

Samples submitted for toxicity testing included: 11S00201, 11S00301, 11S00401, and 11S00501.  A 

review of the toxicity testing report (ESE, 1996) indicated appropriate testing and quality control/quality 

assurance methodologies were used.  Based on the results of the toxicity testing, the 2000 RI concluded:  

“with the exception of soil at location 11SOO201, the contamination present in surface soil at Site 11 does 

not present an unacceptable risk for terrestrial soil invertebrates".  The 2000 RI concluded toxicity at 

sample location 11SOO201 was associated with elevated concentrations of DDT and total petroleum 

hydrocarbons (TPH).   The 2000 RI further concluded: “The results of the toxicity testing show surface soil 

samples collected at Site 11 are not expected to impact the survival and growth of terrestrial plants”.  A 

review of the samples analyzed and the test organisms evaluated identified several uncertainties with 

these conclusions.  Specifically: 

 

• No rationale was given in the 2000 RI regarding selection of sample locations to be submitted for 

toxicity testing. 
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• Toxicity testing was not performed on samples with the highest historical contaminant concentrations 

consequently potential toxicity may be underestimated. 

 

• The toxicity of DDT to earthworms is low (Edwards and Bohlen 1992), so it is possible another 

contaminant is associated with earthworm toxicity at location 11SOO201.  No other contaminants 

were identified in this sample at concentrations greater than those found in samples with no 

earthworm toxicity.   

 

The 2000 RI conclusions regarding an absence of potential risk to soil invertebrates and plants across 

Site 11 may underestimate potential risks to soil invertebrates and plants.  Conclusions may be made 

regarding the presence or absence of toxicity at the sample locations included in the testing; however, 

conclusions regarding all of Site 11 are not applicable since toxicity testing was not performed on 

samples with the highest historical contaminant concentrations.   

 

5.4.4 Uncertainties 

A discussion of uncertainties associated with ecological risk assessment was included in the 2000 RI and 

the companion General Information Report.  While the uncertainty discussions in these documents 

adequately addressed general uncertainties in ecological risk assessment, the following uncertainties 

were identified specific to Site 11 and the re-evaluation analyses. 

 

• There is uncertainty in applying literature soil screening values due to potential differences in soil 

composition between Site 11 and those used in the cited studies.  For example, the Dutch values are 

based on a standard soil containing 10 percent organic matter and 25 percent clay while the specific 

organic matter percentage in Site 11 soils is not known.  The potential for underestimating risk may 

be reduced however through the use of the lowest applicable value for each COPC.   

 

• There is uncertainty in conclusions based on the results of the soil toxicity testing.  Uncertainties 

associated with selection of sample locations for testing, not testing locations with the highest 

contaminant concentrations, and possible misinterpretation of earthworm testing results may lead to 

an underestimate of potential risks to soil invertebrates and plants. 

 

• There is uncertainty regarding the source of chlorinated pesticides at Site 11.  If the source of the 

pesticides is historic basewide application, then potential risk specifically attributed to site-related 

activities at Site 11 may be overestimated.  
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5.4.5 Conclusions 

The 2000 RI ecological risk assessment performed for Whiting Field Site 11 has been re-evaluated and 

updated to reflect current USEPA and US Navy guidance.  The following conclusions have been made 

based on the results of the re-evaluation: 

 

• COPCs identified at Site 11 during screening level analyses include pesticides, lead, and zinc.  

 

• A large portion of the soil samples at Site 11 exceed the USEPA Region 4 screening levels indicating 

areas of potential risk to soil invertebrates and plants at the three acre site.  However, comparisons of 

soil concentrations to guidelines other than USEPA Region 4 values suggest areas of potential 

impact to soil invertebrates and plants may be limited and not site-wide. 

 

• Spatial analyses indicated potential risk from pesticides cover an approximate area of 0.63 acre.   

 

• Spatial analyses indicated potential risk from lead appears to be present at the southwest corner, 

northwest corner, the center of the site and at one isolated sample location in the southeastern 

portion of the site.   

 

• Spatial analysis indicated potential risk from zinc was isolated to one sample location and does not 

represent a site-wide risk.   

 

• Food chain modeling for Site 11 indicated NOAEL-level risk for the shrew and robin from pesticides 

and metals.  LOAEL-level risk was seen only for the robin (lead). 

 

• A hot-spot appears to be present at Site 11 at sample location 11-SL-02 (pesticides, lead, zinc). 

 

• A smaller hotspot containing organochlorinated pesticides may be present at sample location 

11SO4801. 

 

• The exclusion of analytical data for sample location 11-SL-02 from the direct-toxicity and food chain 

analyses resulted in a reduction in direct-toxicity HQ values and no LOAEL-level risk for the robin. 

 

• Soil toxicity testing reported in the 2000 RI was not performed at the locations of highest 

contamination.  The conclusion in the 2000 RI based on soil toxicity testing regarding absence of site-

wide potential risk to plants and soil invertebrates does not appear applicable. 
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5.4.6 Summary 

A screening level ecological risk assessment including Step 3A has been completed for surface soil at 

Whiting Field Site 11.  Following an initial screening step where maximum site concentrations of 

contaminants were compared to conservative screening values, a list of COPCs was developed.  COPCs 

consisted of pesticides and metals.  One VOC and one SVOC were also retained as COPCs in the 

absence of applicable screening values.  Bioaccumulative COPCs were analyzed in a food chain model 

to evaluate potential risks associated with consumption of contaminated food.  The results of the food 

chain model indicated potential risks were primarily limited to lead.  The list of COPCs was refined 

through an evaluation of spatial distribution, frequency of detection and detection limits, receptor home 

range, constituent bioavailability, and background.  Additionally, COPC concentrations were compared to 

a variety of soil guidelines to reduce the uncertainty associated with using very conservative screening 

values, and to assist in characterizing spatial distribution of potential risk.  The results of the refinement 

analyses indicated chlorinated pesticides, lead and zinc contribute the most to site-related risk.  Sample 

11SO4801 may represent a localized area of elevated risk from alpha-chlordane, gamma-chlordane, 

heptachlor, and heptachlor epoxide.  An approximately 0.63 acre area of chlorinated pesticide 

contamination may be present bounded by sample locations 11-SL-02, 11-SL-05, 11-SL-03, and 

11S0001.  The analyses indicated the highest level of potential risk appears to be in the vicinity of 

sampling location 11-SL-02.  This location contained elevated concentrations of multiple COPCs including 

chlorinated pesticides, lead, and zinc.   
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CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned 
Screening Levels 

based on Region 9 
Residential PRGs (6)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)
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Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/   

Non-apportioned 
Residential SCTL 

Ratio >3 ? (11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Volatile Organics  (mg/kg)

67-64-1 ACETONE 1/9 0.1 J 0.1 J 0.011 - 0.012 11-SL-02 0.1 NA (13) 1600 N 160 780 N 11000 Kidney, Liver, 
Neurological 130 1.3E-04 No BSL

Semivolatile Organics  (mg/kg)
50-32-8 CARCINOGENIC PAHS 1/16 0.043 0.043 0.01 - 0.4 11SS4703 0.043 NA 0.062 C 0.004 0.1 C 0.1 --- 0.008 4.3E-01 Yes ASL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 4/9 0.052 J 0.13 J 0.35 - 4 11SO0201 0.13 NA 35 C 2.5 76 C 72 --- 6 1.7E-03 No BSL

Pesticides PCBs  (mg/kg)
72-54-8 4,4'-DDD 1/9 0.14 J 0.14 J 0.0036 - 0.68 11-SL-02 0.14 NA 2.4 C 0.2 4.6 C 4.2 --- 0.4 3.0E-02 No BSL
72-55-9 4,4'-DDE 6/14 0.0021 0.088 J 0.0035 - 0.14 11-SL-02 0.088 NA 1.7 C 0.1 3.3 C 2.9 --- 0.3 2.7E-02 No BSL
50-29-3 4,4'-DDT 8/14 0.0023 0.53 J 0.0035 - 0.14 11-SL-02 0.53 NA 1.7 C 0.1 3.3 C 2.9 --- 0.3 1.6E-01 Yes ASL
309-00-2 ALDRIN 1/9 0.00096 J 0.00096 J 0.0019 - 0.49 11SO0201 0.00096 NA 0.029 C 0.002 0.07 C 0.06 --- 0.005 1.4E-02 No BSL
5103-71-9 ALPHA-CHLORDANE 8/14 0.0208 0.549 0.0019 - 0.18 11SO4801 0.549 NA 1.6 C 0.11 3.1 C --- --- 0.2 1.8E-01 Yes ASL
60-57-1 DIELDRIN 12/14 0.0035 0.21 J 0.0037 - 0.018 11-SL-02 0.21 NA 0.03 C 0.002 0.07 C 0.06 --- 0.005 3.0E+00 Yes ASL
5103-74-2 GAMMA-CHLORDANE 8/14 0.0166 0.678 0.0019 - 0.18 11SO4801 0.678 NA 1.6 C 0.11 3.1 C --- --- 0.2 2.2E-01 Yes ASL
76-44-8 HEPTACHLOR 2/14 0.0048 J 0.139 0.0018 - 0.49 11SO4801 0.139 NA 0.11 C 0.008 0.2 C 0.2 --- 0.02 7.0E-01 Yes ASL
1024-57-3 HEPTACHLOR EPOXIDE 5/14 0.0011 J 0.0626 J 0.0018 - 0.49 11SO4801 0.0626 NA 0.053 C 0.004 0.1 C 0.1 --- 0.008 6.3E-01 Yes ASL

Inorganics  (mg/kg) 0
7429-90-5 ALUMINUM 9/9 2110 10800 --- 11-SL-01-D, 11-SL-02 10800 no 76000 N 7600 72000 N 80000 Body Weight 24000 1.5E-01 No BKG
7440-36-0 ANTIMONY 1/9 3.5 J 3.5 J 2.6 - 12 11-SL-02 3.5 no 31 N 3.1 26 N 27 Blood, Mortality 8.7 1.3E-01 No BKG
7440-38-2 ARSENIC 9/9 0.93 J 3.8 --- 11-SL-02 3.8 no 0.39 C 0.028 0.8 C 2.1 --- 0.062 4.8E+00 No BKG
7440-39-3 BARIUM 9/9 4.6 J 96 --- 11-SL-02 96 yes 5400 N 540 110 N 120 Cardiovascular 110 8.7E-01 No BSL

7440-41-7 BERYLLIUM 7/9 0.05 J 0.14 J 0.05 11-SL-02 0.14 NE (14) 150 N 15 120 N 120 Gastrointestinal, 
Respiratory 40 1.2E-03 No BSL

7440-43-9 CADMIUM 2/9 0.24 J 0.28 J 0.58 - 1 11SO0201 0.28 NE 37 N 3.7 75 N 82 Kidney 75 3.7E-03 No BSL
7440-70-2 CALCIUM 9/9 183 J 1790 --- 11-SL-02 1790 NE --- --- --- --- --- --- No NUT
7440-47-3 CHROMIUM 9/9 2.7 19.6 --- 11-SL-02 19.6 no 210 C 15 210 C 210 --- 16.2 9.3E-02 No BKG

7440-48-4 COBALT 5/9 0.94 J 3.4 J 0.33 - 10 11-SL-02 3.4 NE 900 C 64 4700 N 1700

Cardiovascular, 
Immunological, 
Neurological, 
Reproductive

783 7.2E-04 No BSL

7440-50-8 COPPER 7/9 3.7 J 19.4 5 11-SL-02 19.4 yes 3100 N 310 110 N 150 Gastrointestinal 110 1.8E-01 No BSL

7439-89-6 IRON 9/9 1500 11700 --- 11-SL-02 11700 no 23000 N 2300 23000 N 53000 Blood,          
Gastrointestinal 7670 5.1E-01 No BKG

7439-92-1 LEAD 47/47 5.2 2230 --- 11-SL-02 2230 yes 400 400 400 400 --- 400 5.6E+00 Yes ASL
7439-95-4 MAGNESIUM 9/9 54.2 J 1260 --- 11-SL-02 1260 NE --- --- --- --- --- --- No NUT
7439-96-5 MANGANESE 9/9 31.4 285 --- 11-SL-01-D 285 no 1800 N 180 1600 N 3500 Neurological 267 1.8E-01 No BKG
7439-97-6 MERCURY 5/9 0.04 J 0.08 0.1 11SO0501 0.08 NE 23 N 2.3 3.4 N 3 Neurological 0.57 2.4E-02 No BSL
7440-02-0 NICKEL 4/9 1.6 J 10 2.3 - 8 11-SL-02 10 NE 1600 N 160 110 N 340 Body Weight 110 9.1E-02 No BSL
7440-09-7 POTASSIUM 8/9 62.1 J 166 J 132 11-SL-02 166 NE --- --- --- --- --- --- No NUT

7782-49-2 SELENIUM 1/9 0.16 J 0.16 J 0.45 - 1 11SO0101 0.16 NE 390 N 39 390 N 440 Hair Loss, 
Neurological, Skin 65 4.1E-04 No BSL

7440-22-4 SILVER 4/9 0.55 J 1.9 J 2 11-SL-02 1.9 NE 390 N 39 390 N 410 Skin 195 4.9E-03 No BSL
7440-23-5 SODIUM 9/9 160 J 307 J --- 11-SL-02 307 NE --- --- --- --- --- --- No NUT
7440-62-2 VANADIUM 9/9 4.4 J 20.3 --- 11-SL-02 20.3 no 550 N 55 15 N 67 NOEL 15 1.4E+00 No BKG
7440-66-6 ZINC 9/9 5.7 260 --- 11-SL-02 260 NE 23000 N 2300 23000 N 26000 Blood 7670 1.1E-02 No BSL

Miscellaneous Parameter  (mg/kg)

57-12-5 CYANIDE 5/9 0.09 J 0.19 J 0.24 - 0.27 11SO0201 0.19 NA 1200 N 120 30 N 34
Body Weight, 
Neurological, 

Thyroid
30 6.3E-03 No BSL

Petroleum Hydrocarbons  (mg/kg)
TTNUS001 TRPH 7/7 7 302 J --- 11SS4701 302 NA --- --- 340 N 460 Multiple endpoints 170 8.9E-01 Yes ASL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)
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based on Region 9 
Residential PRGs (6)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/   

Non-apportioned 
Residential SCTL 

Ratio >3 ? (11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)

Footnotes: Definitions:
1     Sample and duplicate are counted as two separate samples when determining the minimum and maximum detected concentrations. C = Carcinogen.
2    Values  presented are sample-specific quantitation limits. CAS = Chemical abstract services.
3    The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern.
4     To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in Appendix A. J = Estimated value.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background, that chemical was not selected as a COPC. N = Noncarcinogen.
5    USEPA Region 9 Preliminary Remediation Goals (PRGs), October 2002. NA = Not applicable/not available.
6     Apportioned COPC screening levels for carcinogens are determined by dividing the non-apportioned PRGs by the number of chemicals classified as carcinogens by Region 9.  For example,  14 chemicals detected in surface soil at Site 11. sat = Soil saturation concentration.
       are classified as carcinogens.  Therefore, the apportioned screening levels for carcinogens are the PRGs divided by 14.  For noncarcinogens,   the COPC screening level is based on a target hazard quotient of 0.1, as per USEPA Region 4
       guidelines (USEPA Region 4, May 2000). Rationale Codes:
7     Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  For Selection as a COPC:
8    2004 Proposed Florida SCTLs are presented in Comparison of Chapter 62-777, F.A.C. -  May 26, 1999 Values vs. Proposed February 26, 2004 Values, online at http://fdep.ifas.ufl.edu/   ASL = Above COPC screening level
9    Target organs are obtained from Table II, Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.
10   Values of the simple apportioned SCTLs are determined by dividing the non-apportioned SCTL by the number carcinogenic chemicals or by the number of target organs for noncarcinogens as defined by Chapter 62-777 F.A.C.  For example, For Elimination as a COPC:
       13 carcinogens were detected in surface soil at Site 11.  Therefore, the apportioned SCTL value for carcinogens is the non-apportioned SCTL divided by 13.  For noncarcinogens,  neurological effects were identified as the target organ for 6 chemicals.   BKG = Within background levels.
       Therefore, the apportioned SCTLs for these chemicals are the non-apportioned values divided by 6.  Note that the non-apportioned SCTLs for barium, cadmium, copper, nickel, vanadium, and cyanide are based on acute toxicity considerations.   BSL = Below COPC screening level
11    According to the proposed Florida Rule 62-780, a chemical is identified as a COC if the maximum concentration is greater than 3 times the non-apportioned SCTL.   NUT = Essential nutrient.
12   A chemical is selected as a COPC if the maximum detected concentration exceeds either the USEPA or Florida apportioned risk-based screening levels,  or is greater than 3 times the non-apportioned SCTL,
      and if site concentrations exceed facility background levels (for metals).  
13   NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.
14   NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum detected concentration did not exceed the applicable PRG or SCTL.

Associated Samples:
11-SL-01 11SO0301 11SO0801 11SO1401 11SO2001 11SO2501 11SO3001 11SO3601 11SO4301 11SO4901-D
11-SL-01-AVG 11SO0401 11SO0901 11SO1501 11SO2101 11SO2601 11SO3101 11SO3701 11SO4401 11SO5001
11-SL-01-D 11SO0501 11SO1001 11SO1601 11SO2201 11SO2601-AVG 11SO3201 11SO3801 11SO4401-AVG 11SO5101
11-SL-02 11SO0601 11SO1101 11SO1701 11SO2201-AVG11SO2601-D 11SO3301 11SO4101 11SO4401-D 11SS4701
11-SL-03 11SO0601-AVG11SO1201 11SO1801 11SO2201-D 11SO2701 11SO3401 11SO4201 11SO4501 11SS4702
11-SL-05 11SO0601-D 11SO1301 11SO1901 11SO2301 11SO2801 11SO3501 11SO4801 11SS4703
11SO0101 11SO0701 11SO2401 11SO2901 11SO4901
11SO0201 11SO4901-AVG
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SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT
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CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of 
Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned 
Screening Levels 

based on Region 9 
Residential PRGs (6)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/    

Non-apportioned 
Residential SCTL 

Ratio >3 ? (11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Volatile Organics  (mg/kg)

67-64-1 ACETONE 2/3 0.08 J 0.1 J 0.019 11SS0101 0.1 NA (13) 1,600 N 160 780 N 11,000 Kidney, Liver, 
Neurological 110 1.3E-04 No BSL

108-88-3 TOLUENE 1/3 0.004 J 0.004 J 0.011 - 0.012 11SS0101 0.004 NA 520 sat 520 380 N 7,500 Kidney, Liver, 
Neurological 54 1.1E-05 No BSL

1330-20-7 TOTAL XYLENES 3/3 0.004 J 0.008 J --- 11SS0303 0.008 NA 270 N 27 5,900 N 130
Body Weight, 

Mortality, 
Neurological

840 1.4E-06 No BSL

Semivolatile Organics  (mg/kg)
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 1/3 0.1 J 0.1 J 0.37 - 4 11SS0101 0.1 NA 35 C 3.2 76 C 72 --- 8 1.3E-03 No BSL
Pesticides PCBs  (mg/kg)
72-54-8 4,4'-DDD 2/3 0.022 J 0.12 0.0037 11SS0303 0.12 NA 2.4 C 0.2 4.6 C 4.2 --- 0.5 2.6E-02 No BSL
72-55-9 4,4'-DDE 3/3 0.005 J 0.027 --- 11SS0202 0.027 NA 1.7 C 0.2 3.3 C 2.9 --- 0.3 8.2E-03 No BSL
50-29-3 4,4'-DDT 2/3 0.0084 0.028 J 0.0076 11SS0303 0.028 NA 1.7 C 0.2 3.3 C 2.9 --- 0.3 8.5E-03 No BSL
309-00-2 ALDRIN 1/3 0.007 J 0.007 J 0.0019 - 0.021 11SS0101 0.007 NA 0.029 C 0.003 0.07 C 0.06 --- 0.007 1.0E-01 Yes ASL
11097-69-1 AROCLOR-1254 1/3 0.26 J 0.26 J 0.037 - 0.4 11SS0101 0.26 NA 0.22 C 0.02 0.5 C 0.5 --- 0.05 5.2E-01 Yes ASL
11096-82-5 AROCLOR-1260 1/3 0.062 J 0.062 J 0.037 - 0.4 11SS0101 0.062 NA 0.22 C 0.02 0.5 C 0.5 --- 0.05 1.2E-01 Yes ASL
60-57-1 DIELDRIN 3/3 0.002 J 0.033 J --- 11SS0303 0.033 NA 0.03 C 0.003 0.07 C 0.06 --- 0.007 4.7E-01 Yes ASL
Inorganics  (mg/kg)
7429-90-5 ALUMINUM 3/3 11300 19400 --- 11SS0202 19400 no 76,000 N 7600 72,000 N 80,000 Body Weight 24000 2.7E-01 No BKG
7440-38-2 ARSENIC 3/3 3.7 5.5 --- 11SS0202 5.5 no 0.39 C 0.035 0.8 C 2.1 --- 0.08 6.9E+00 No BKG
7440-39-3 BARIUM 3/3 10.7 J 28.5 J --- 11SS0303 28.5 NE (14) 5,400 N 540 110 N 120 Cardiovascular 110 2.6E-01 No BSL

7440-41-7 BERYLLIUM 3/3 0.12 J 0.21 J --- 11SS0202 0.21 NE 150 N 15 120 N 120 Gastrointestinal, 
Respiratory 40 1.8E-03 No BSL

7440-43-9 CADMIUM 2/3 5 6.5 0.67 11SS0303 6.5 yes 37 N 3.7 75 N 82 Kidney 75 8.7E-02 Yes ASL
7440-70-2 CALCIUM 3/3 601 J 12100 --- 11SS0303 12100 NE --- --- --- --- --- --- --- No NUT
7440-47-3 CHROMIUM 3/3 11.4 19.5 --- 11SS0101 19.5 no 210 C 19 210 C 210 --- 21 9.3E-02 No BKG

7440-48-4 COBALT 3/3 1.1 J 1.7 J --- 11SS0303 1.7 NE 900 C 82 4,700 N 1,700

Cardiovascular, 
Immunological, 
Neurological, 
Reproductive

671 3.6E-04 No BSL

7440-50-8 COPPER 3/3 5.9 17.2 --- 11SS0101 17.2 NE 3,100 N 310 110 N 150 Gastrointestinal 110 1.6E-01 No BSL

7439-89-6 IRON 3/3 7780 16800 --- 11SS0101 16800 no 23,000 N 2300 23,000 N 53,000 Blood,          
Gastrointestinal 7670 7.3E-01 No BKG

7439-92-1 LEAD 3/3 7.4 109 --- 11SS0303 109 NE 400 400 400 400 --- 400 2.7E-01 No BSL
7439-95-4 MAGNESIUM 3/3 85.2 J 311 J --- 11SS0303 311 NE --- --- --- --- --- --- --- No NUT
7439-96-5 MANGANESE 3/3 20.6 188 --- 11SS0303 188 no 1,800 N 180 1,600 N 3,500 Neurological 229 1.2E-01 No BKG
7439-97-6 MERCURY 3/3 0.08 J 0.2 J --- 11SS0303 0.2 NE 23 N 2.3 3.4 N 3 Neurological 0.49 5.9E-02 No BSL
7440-02-0 NICKEL 3/3 3.5 J 3.9 J --- 11SS0303 3.9 NE 1600 N 160 110 N 340 Body Weight 110 3.5E-02 No BSL

7782-49-2 SELENIUM 1/3 0.56 J 0.56 J 0.48 - 0.5 11SS0202 0.56 NE 390 N 39 390 N 440 Hair Loss, 
Neurological, Skin 55.7 1.4E-03 No BSL

7440-23-5 SODIUM 3/3 167 J 189 J --- 11SS0303 189 NE --- --- --- --- --- --- --- No NUT
7440-62-2 VANADIUM 3/3 22.2 37.5 --- 11SS0202 37.5 no 550 N 55 15 N 67 NOEL 15 2.5E+00 No BKG
7440-66-6 ZINC 3/3 12.8 J 298 --- 11SS0101 298 NE 23,000 N 2300 23,000 N 26,000 Blood 11500 1.3E-02 No BSL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)
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CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of 
Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned 
Screening Levels 

based on Region 9 
Residential PRGs (6)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/    

Non-apportioned 
Residential SCTL 

Ratio >3 ? (11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)

Footnotes: Definitions:
1     Sample and duplicate are counted as two separate samples when determining the minimum and maximum detected concentrations. C = Carcinogen.
2    Values  presented are sample-specific quantitation limits. CAS = Chemical abstract services.
3    The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern.
4     To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in Appendix A. J = Estimated value.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background, that chemical was not selected as a COPC. N = Noncarcinogen.
5    USEPA Region 9 Preliminary Remediation Goals (PRGs), October 2002. NA = Not applicable/not available.
6     Apportioned COPC screening levels for carcinogens are determined by dividing the non-apportioned PRGs by the number of chemicals classified as carcinogens by Region 9.  For example,  11 chemicals detected in subsurface soil at Site 11. sat = Soil saturation concentration.
       are classified as carcinogens.  Therefore, the apportioned screening levels for carcinogens are the PRGs divided by 11.  For noncarcinogens,   the COPC screening level is based on a target hazard quotient of 0.1, as per USEPA Region 4
       guidelines (USEPA Region 4, May 2000). Rationale Codes:
7     Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  For Selection as a COPC:
8    2004 Proposed Florida SCTLs are presented in Comparison of Chapter 62-777, F.A.C. -  May 26, 1999 Values vs. Proposed February 26, 2004 Values, online at http://fdep.ifas.ufl.edu/   ASL = Above COPC screening level
9    Target organs are obtained from Table II, Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.
10   Values of the simple apportioned SCTLs are determined by dividing the non-apportioned SCTL by the number carcinogenic chemicals or by the number of target organs for noncarcinogens by Chapter 62-777 F.A.C.  For example,  For Elimination as a COPC:
       10 carcinogens were detected in subsurface soil at Site 11.  Therefore, the apportioned SCTL value for carcinogens is the non-apportioned SCTL divided by 10.  For noncarcinogens,  neurological effects were identified as the target organ for 7 chemicals.   BKG = Within background levels.
       Therefore, the apportioned SCTLs for these chemicals are the non-apportioned values divided by 7.  Note that the non-apportioned SCTLs for barium, cadmium, copper, nickel, vanadium, and cyanide are based on acute toxicity considerations.   BSL = Below COPC screening level
11    According to the proposed Florida Rule 62-780, a chemical is identified as a COC if the maximum concentration is greater than 3 times the non-apportioned SCTL.   NUT = Essential nutrient.
12   A chemical is selected as a COPC if the maximum detected concentration exceeds either the USEPA or Florida apportioned risk-based screening levels,  or is greater than 3 times the non-apportioned SCTL,
      and if site concentrations exceed facility background levels (for metals).  
13   NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.
14   NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum detected concentration did not exceed the applicable PRG or SCTL.

Associated Samples:
11SS0101
11SS0202
11SS0303



TABLE 5-3

SUMMARY OF CANCER RISKS AND HAZARD INDICES
SITE 11, SOUTHEAST OPEN DISPOSAL AREA B

RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT
NAVAL AIR STATION, WHITING FIELD

MILTON FIELD, FLORIDA

Receptor Media Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5

Hypothetical Future Residents Surface Soil 3E-06 - - - - Dieldrin 0.1 - -
Subsurface Soil 1E-06 - - - - - - 0.3 - -

Industrial Workers Surface Soil 8E-07 - - - - - - 0.01 - -
Subsurface Soil 3E-07 - - - - - - 0.03 - -

Construction Workers Surface Soil 2E-07 - - - - - - 0.04 - -
Subsurface Soil 1E-07 - - - - - - 0.1 - -

Maintenance Workers Surface Soil 2E-07 - - - - - - 0.001 - -

Adolescent Recreational Users Surface Soil 3E-07 - - - - - - 0.005 - -

Adult Recreational Users Surface Soil 3E-07 - - - - - - 0.002 - -

Lifelong Recreational Users Surface Soil 5E-07 - - - - - - NA - -

Notes:
NA - Not applicable.
HI - Hazard Index.
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FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 11, SOUTHEAST OPEN DISPOSAL AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
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CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Volatile Organics  (mg/kg)
67-64-1 ACETONE 0.1 J 0.1 780 N 1.3E-04 NA (6) No maximum < SCTL

Semivolatile Organics  (mg/kg)
50-32-8 BENZO(A)PYRENE 0.043 0.043 0.1 C 4.3E-01 NA No maximum < SCTL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 0.13 J 0.13 76 C 1.7E-03 NA No maximum < SCTL

Pesticides PCBs  (mg/kg)
72-54-8 4,4'-DDD 0.14 J 0.14 4.6 C 3.0E-02 NA No maximum < SCTL
72-55-9 4,4'-DDE 0.088 J 0.04 3.3 C 2.7E-02 NA No maximum < SCTL
50-29-3 4,4'-DDT 0.53 J 0.3 3.3 C 1.6E-01 NA No maximum < SCTL
309-00-2 ALDRIN 0.00096 J 0.00096 0.07 C 1.4E-02 NA No maximum < SCTL
5103-71-9 ALPHA-CHLORDANE 0.549 0.2 3.1 C 1.8E-01 NA No maximum < SCTL
60-57-1 DIELDRIN 0.21 J 0.1 0.07 C 3.0E+00 NA Yes maximum > SCTL
5103-74-2 GAMMA-CHLORDANE 0.678 0.2 3.1 C 2.2E-01 NA No maximum < SCTL
76-44-8 HEPTACHLOR 0.139 0.08 0.2 C 7.0E-01 NA No maximum < SCTL
1024-57-3 HEPTACHLOR EPOXIDE 0.0626 J 0.06 0.1 C 6.3E-01 NA No maximum < SCTL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 10800 10800 72000 N 1.5E-01 no No maximum < SCTL
7440-36-0 ANTIMONY 3.5 J 3.5 26 N 1.3E-01 no No maximum < SCTL
7440-38-2 ARSENIC 3.8 3.8 0.8 C 4.8E+00 no No (8)
7440-39-3 BARIUM 96 96 110 N 8.7E-01 yes No maximum < SCTL
7440-41-7 BERYLLIUM 0.14 J 0.14 120 N 1.2E-03 NE (7) No maximum < SCTL
7440-43-9 CADMIUM 0.28 J 0.28 75 N 3.7E-03 NE No maximum < SCTL
7440-70-2 CALCIUM 1790 1790 --- --- NE No Essential Nutrient
7440-47-3 CHROMIUM 19.6 19.6 210 C 9.3E-02 NE No maximum < SCTL
7440-48-4 COBALT 3.4 J 3.4 4700 N 7.2E-04 NE No maximum < SCTL
7440-50-8 COPPER 19.4 19.4 110 N 1.8E-01 yes No maximum < SCTL
7439-89-6 IRON 11700 11700 23000 N 5.1E-01 no No (8)
7439-92-1 LEAD 2230 93.1 400 5.6E+00 yes Yes maximum >3 X SCTL
7439-95-4 MAGNESIUM 1260 1260 --- --- NE No Essential Nutrient
7439-96-5 MANGANESE 285 285 1600 N 1.8E-01 no No (8)
7439-97-6 MERCURY 0.08 0.08 3.4 N 2.4E-02 NE No maximum < SCTL
7440-02-0 NICKEL 10 10 110 N 9.1E-02 NE No maximum < SCTL
7440-09-7 POTASSIUM 166 J 166 --- --- NE No Essential Nutrient
7782-49-2 SELENIUM 0.16 J 0.16 390 N 4.1E-04 NE No maximum < SCTL
7440-22-4 SILVER 1.9 J 1.9 390 N 4.9E-03 NE No maximum < SCTL
7440-23-5 SODIUM 307 J 307 --- --- NE No Essential Nutrient

Maximum 
Concentration 

(1)



TABLE 5-4

FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 11, SOUTHEAST OPEN DISPOSAL AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 3

CAS No. Parameter Exposure Point 
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SCTL- Direct Contact 
(3)        
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Apportioned 
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7440-62-2 VANADIUM 20.3 20.3 15 N 1.4E+00 no No (8)
7440-66-6 ZINC 260 260 23000 N 1.1E-02 NE No maximum < SCTL

Miscellaneous Parameter  (mg/kg)
57-12-5 CYANIDE 0.19 J 0.19 30 N 6.3E-03 NA No maximum < SCTL

Petroleum Hydrocarbons  (mg/kg)
TTNUS001 TRPH 302 J 302 340 N 8.9E-01 NA No maximum < SCTL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations
       performed by the USEPA's ProUCL software and presented in Appendix A.
3    Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
4    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in
       Appendix A. If the site data to background data comparisons determine that the site concentrations of a constituent were not significantly different from background, that chemical was
       not selected as a potential COC.
5    A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
6    NA - Not Applicable.   According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
7    NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum concentration
       did not exceed the applicable SCTL.
8   These metals are not known to be associated with past practices or processes at Site 11 and the concentrations in soil at the site are considered to be naturally occurring or representative
      of anthropogenic background levels.  Therefore, these constituents are not selected as potential COCs for the site.
9   The arithmetic mean lead concenetration is less than the 400 mg/kg SCTL. Therefore, lead is not selected as a potential COC.
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CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

Associated Samples:
11-SL-01 11SO1001 11SO2501 11SO4201 Definitions:
11-SL-01-AVG 11SO1101 11SO2601 11SO4301 C = Carcinogen.
11-SL-01-D 11SO1201 11SO2601-AVG 11SO4401 CAS = Chemical abstract services.
11-SL-02 11SO1301 11SO2601-D 11SO4401-AVG COPC = Chemical of potential concern.
11-SL-03 11SO1401 11SO2701 11SO4401-D J = Estimated value.
11-SL-05 11SO1501 11SO2801 11SO4501 N = Noncarcinogen.
11SO0101 11SO1601 11SO2901 11SO4801 NA = Not applicable/not available.
11SO0201 11SO1701 11SO3001 11SO4901
11SO0301 11SO1801 11SO3101 11SO4901-AVG
11SO0401 11SO1901 11SO3201 11SO4901-D
11SO0501 11SO2001 11SO3301 11SO5001
11SO0601 11SO2101 11SO3401 11SO5101
11SO0601-AVG 11SO2201 11SO3501 11SS4701
11SO0601-D 11SO2201-AVG 11SO3601 11SS4702
11SO0701 11SO2201-D 11SO3701 11SS4703
11SO0801 11SO2301 11SO3801
11SO0901 11SO2401 11SO4101



TABLE 5-5

COMPARISON TO SOIL SATURATION LIMIT - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 11, SOUTHEAST OPEN DISPOSAL AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
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CAS No. Parameter Frequency of 
Detection

Exposure Point 
Concentration  (2)

Sample of Maximum 
Detection

Site above 
Background 

?(3)

Soil Saturation 
Limit, Csat (4)

Volatile Organics  (mg/kg)
67-64-1 ACETONE 1/9 0.1 J 0.1 11-SL-02 NA (5) 100000

Semivolatile Organics  (mg/kg)
50-32-8 BENZO(A)PYRENE 1/16 0.043 0.043 11SS4703 NA ---
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 4/9 0.13 J 0.13 11SO0201 NA 31000

Pesticides PCBs  (mg/kg)
72-54-8 4,4'-DDD 1/9 0.14 J 0.14 11-SL-02 NA ---
72-55-9 4,4'-DDE 6/14 0.088 J 0.04 11-SL-02 NA ---
50-29-3 4,4'-DDT 8/14 0.53 J 0.3 11-SL-02 NA ---
309-00-2 ALDRIN 1/9 0.00096 J 0.00096 11SO0201 NA ---
5103-71-9 ALPHA-CHLORDANE 8/14 0.549 0.2 11SO4801 NA ---
60-57-1 DIELDRIN 12/14 0.21 J 0.1 11-SL-02 NA ---
5103-74-2 GAMMA-CHLORDANE 8/14 0.678 0.2 11SO4801 NA ---
76-44-8 HEPTACHLOR 2/14 0.139 0.08 11SO4801 NA ---
1024-57-3 HEPTACHLOR EPOXIDE 5/14 0.0626 J 0.06 11SO4801 NA ---

Petroleum Hydrocarbons  (mg/kg)
TTNUS001 TRPH 7/7 302 J 302 11SS4701 NA ---

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical
       tests and calculations performed by the USEPA's ProUCL software and presented in Appendix A.
3    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background,
       that chemical was not selected as a potential COPC.
4    Soil Saturation Limits (CSAT),  Table 8, Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
5    NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.

Maximum 
Concentration (1)



TABLE 5-5

COMPARISON TO SOIL SATURATION LIMIT - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 11, SOUTHEAST OPEN DISPOSAL AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Frequency of 
Detection

Exposure Point 
Concentration  (2)

Sample of Maximum 
Detection

Site above 
Background 

?(3)

Soil Saturation 
Limit, Csat (4)

Maximum 
Concentration (1)

Associated Samples:
11-SL-01 11SO0801 11SO2001 11SO3001 11SO4301

11-SL-01-AVG 11SO0901 11SO2101 11SO3101 11SO4401
11-SL-01-D 11SO1001 11SO2201 11SO3201 11SO4401-AVG
11-SL-02 11SO1101 11SO2201-AVG 11SO3301 11SO4401-D
11-SL-03 11SO1201 11SO2201-D 11SO3401 11SO4501
11-SL-05 11SO1301 11SO2301 11SO3501 11SO4801

11SO0101 11SO1401 11SO2401 11SO3601 11SO4901
11SO0201 11SO1501 11SO2501 11SO3701 11SO4901-AVG
11SO0301 11SO1601 11SO2601 11SO3801 11SO4901-D
11SO0401 11SO1701 11SO2601-AVG 11SO4101 11SO5001
11SO0501 11SO1801 11SO2601-D 11SO4201 11SO5101
11SO0601 11SO1901 11SO2701 11SS4701

11SO0601-AVG 11SO2801 11SS4702
11SO0601-D 11SO2901 11SS4703
11SO0701



TABLE 5-6

FLORIDA LEVEL 2 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 11, SOUTHEAST OPEN DISPOSAL AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 3

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Industrial 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
Industrial SCTL)   

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 2 

COC ? (5)
Rationale/Comments

Volatile Organics  (mg/kg)
67-64-1 ACETONE 0.1 J 0.1 5500 N 1.8E-05 NA (6) No maximum < SCTL

Semivolatile Organics  (mg/kg)
50-32-8 BENZO(A)PYRENE 0.043 0.043 0.5 C 8.6E-02 NA No maximum < SCTL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 0.13 J 0.13 280 C 4.6E-04 NA No maximum < SCTL

Pesticides PCBs  (mg/kg)
72-54-8 4,4'-DDD 0.14 J 0.14 18 C 7.8E-03 NA No maximum < SCTL
72-55-9 4,4'-DDE 0.088 J 0.04 13 C 6.8E-03 NA No maximum < SCTL
50-29-3 4,4'-DDT 0.53 J 0.3 13 C 4.1E-02 NA No maximum < SCTL
309-00-2 ALDRIN 0.00096 J 0.00096 0.3 C 3.2E-03 NA No maximum < SCTL
5103-71-9 ALPHA-CHLORDANE 0.549 0.2 12 C 4.6E-02 NA No maximum < SCTL
60-57-1 DIELDRIN 0.21 J 0.1 0.3 C 7.0E-01 NA No maximum < SCTL
5103-74-2 GAMMA-CHLORDANE 0.678 0.2 12 C 5.7E-02 NA No maximum < SCTL
76-44-8 HEPTACHLOR 0.139 0.08 0.9 C 1.5E-01 NA No maximum < SCTL
1024-57-3 HEPTACHLOR EPOXIDE 0.0626 J 0.06 0.4 C 1.6E-01 NA No maximum < SCTL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 10800 10800 --- N --- no No maximum < SCTL
7440-36-0 ANTIMONY 3.5 J 3.5 240 N 1.5E-02 no No maximum < SCTL
7440-38-2 ARSENIC 3.8 3.8 3.7 C 1.0E+00 no No (8)
7440-39-3 BARIUM 96 96 87000 N 1.1E-03 yes No maximum < SCTL
7440-41-7 BERYLLIUM 0.14 J 0.14 800 N 1.8E-04 NE (7) No maximum < SCTL
7440-43-9 CADMIUM 0.28 J 0.28 1300 N 2.2E-04 NE No maximum < SCTL
7440-70-2 CALCIUM 1790 1790 --- --- NE No Essential Nutrient
7440-47-3 CHROMIUM 19.6 19.6 420 C 4.7E-02 NE No maximum < SCTL
7440-48-4 COBALT 3.4 J 3.4 110000 N 3.1E-05 NE No maximum < SCTL
7440-50-8 COPPER 19.4 19.4 76000 N 2.6E-04 yes No maximum < SCTL
7439-89-6 IRON 11700 11700 480000 N 2.4E-02 no No maximum < SCTL
7439-92-1 LEAD 2230 93.1 920 2.4E+00 yes No (9) average < SCTL
7439-95-4 MAGNESIUM 1260 1260 --- --- NE No Essential Nutrient
7439-96-5 MANGANESE 285 285 22000 N 1.3E-02 no No maximum < SCTL
7439-97-6 MERCURY 0.08 0.08 26 N 3.1E-03 NE No maximum < SCTL
7440-02-0 NICKEL 10 10 28000 N 3.6E-04 NE No maximum < SCTL
7440-09-7 POTASSIUM 166 J 166 --- --- NE No Essential Nutrient
7782-49-2 SELENIUM 0.16 J 0.16 10000 N 1.6E-05 NE No maximum < SCTL
7440-22-4 SILVER 1.9 J 1.9 9100 N 2.1E-04 NE No maximum < SCTL

Maximum 
Concentration 

(1)



TABLE 5-6

FLORIDA LEVEL 2 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 11, SOUTHEAST OPEN DISPOSAL AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 3

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Industrial 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
Industrial SCTL)   

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 2 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

7440-23-5 SODIUM 307 J 307 --- --- NE No Essential Nutrient
7440-62-2 VANADIUM 20.3 20.3 7400 N 2.7E-03 no No maximum < SCTL
7440-66-6 ZINC 260 260 560000 N 4.6E-04 NE No maximum < SCTL

Miscellaneous Parameter  (mg/kg)
57-12-5 CYANIDE 0.19 J 0.19 39000 N 4.9E-06 NA No maximum < SCTL

Petroleum Hydrocarbons  (mg/kg)
TTNUS001 TRPH 302 J 302 2500 N 1.2E-01 NA No maximum < SCTL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations
       performed by the USEPA's ProUCL software and presented in Appendix A.
3    Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
4    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in
       Appendix A. If the site data to background data comparisons determine that the site concentrations of a constituent were not significantly different from background, that chemical was
       not selected as a potential COC.
5    A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
6    NA - Not Applicable.   According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
7    NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum concentration
       did not exceed the applicable SCTL.
8   These metals are not known to be associated with past practices or processes at Site 11 and the concentrations in soil at the site are considered to be naturally occurring or representative
      of anthropogenic background levels.  Therefore, these constituents are not selected as potential COCs for the site.
9   The arithmetic mean lead concenetration is less than the 400 mg/kg and 920 mg/kg SCTLs. Therefore, lead is not selected as a potential COC.



TABLE 5-6

FLORIDA LEVEL 2 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 11, SOUTHEAST OPEN DISPOSAL AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 3 OF 3

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Industrial 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
Industrial SCTL)   

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 2 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

Associated Samples:
11-SL-01 11SO1001 11SO2501 11SO4201 Definitions:
11-SL-01-AVG 11SO1101 11SO2601 11SO4301 C = Carcinogen.
11-SL-01-D 11SO1201 11SO2601-AVG 11SO4401 CAS = Chemical abstract services.
11-SL-02 11SO1301 11SO2601-D 11SO4401-AVG COPC = Chemical of potential concern.
11-SL-03 11SO1401 11SO2701 11SO4401-D J = Estimated value.
11-SL-05 11SO1501 11SO2801 11SO4501 N = Noncarcinogen.
11SO0101 11SO1601 11SO2901 11SO4801 NA = Not applicable/not available.
11SO0201 11SO1701 11SO3001 11SO4901
11SO0301 11SO1801 11SO3101 11SO4901-AVG
11SO0401 11SO1901 11SO3201 11SO4901-D
11SO0501 11SO2001 11SO3301 11SO5001
11SO0601 11SO2101 11SO3401 11SO5101
11SO0601-AVG 11SO2201 11SO3501 11SS4701
11SO0601-D 11SO2201-AVG 11SO3601 11SS4702
11SO0701 11SO2201-D 11SO3701 11SS4703
11SO0801 11SO2301 11SO3801
11SO0901 11SO2401 11SO4101



TABLE 5-7

FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 11, SOUTHEAST OPEN DISPOSAL AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Volatile Organics  (mg/kg)
67-64-1 ACETONE 0.1 J 0.1 780 N 1.3E-04 NA (6) No maximum < SCTL
108-88-3 TOLUENE 0.004 J 0.004 380 N 1.1E-05 NA No maximum < SCTL
1330-20-7 TOTAL XYLENES 0.008 J 0.008 5900 N 1.4E-06 NA No maximum < SCTL
Semivolatile Organics  (mg/kg)
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 0.1 J 0.1 76 C 1.3E-03 NA No maximum < SCTL
Pesticides PCBs  (mg/kg)
72-54-8 4,4'-DDD 0.12 0.12 4.6 C 2.6E-02 NA No maximum < SCTL
72-55-9 4,4'-DDE 0.027 0.027 3.3 C 8.2E-03 NA No maximum < SCTL
50-29-3 4,4'-DDT 0.028 J 0.028 3.3 C 8.5E-03 NA No maximum < SCTL
309-00-2 ALDRIN 0.007 J 0.007 0.07 C 1.0E-01 NA No maximum < SCTL
11097-69-1 AROCLOR-1254 0.26 J 0.26 0.5 C 5.2E-01 NA No maximum < SCTL
11096-82-5 AROCLOR-1260 0.062 J 0.062 0.5 C 1.2E-01 NA No maximum < SCTL
60-57-1 DIELDRIN 0.033 J 0.033 0.07 C 4.7E-01 NA No maximum < SCTL
Inorganics  (mg/kg)
7429-90-5 ALUMINUM 19400 19400 72000 N 2.7E-01 no No maximum < SCTL
7440-38-2 ARSENIC 5.5 5.5 0.8 C 6.9E+00 no No (8)
7440-39-3 BARIUM 28.5 J 28.5 110 N 2.6E-01 NE (7) No maximum < SCTL
7440-41-7 BERYLLIUM 0.21 J 0.21 120 N 1.8E-03 NE No maximum < SCTL
7440-43-9 CADMIUM 6.5 6.5 75 N 8.7E-02 yes No maximum < SCTL
7440-70-2 CALCIUM 12100 12100 --- --- NE No Essential Nutrient
7440-47-3 CHROMIUM 19.5 19.5 210 C 9.3E-02 no No maximum < SCTL
7440-48-4 COBALT 1.7 J 1.7 4700 N 3.6E-04 NE No maximum < SCTL
7440-50-8 COPPER 17.2 17.2 110 N 1.6E-01 NE No maximum < SCTL
7439-89-6 IRON 16800 16800 23000 N 7.3E-01 no No (8)
7439-92-1 LEAD 109 60.3 400 2.7E-01 NE No maximum < SCTL
7439-95-4 MAGNESIUM 311 J 311 --- --- NE No Essential Nutrient
7439-96-5 MANGANESE 188 188 1600 N 1.2E-01 no No maximum < SCTL
7439-97-6 MERCURY 0.2 J 0.2 3.4 N 5.9E-02 NE No maximum < SCTL
7440-02-0 NICKEL 3.9 J 3.9 110 N 3.5E-02 NE No maximum < SCTL
7782-49-2 SELENIUM 0.56 J 0.56 390 N 1.4E-03 NE No maximum < SCTL
7440-23-5 SODIUM 189 J 189 --- --- NE No Essential Nutrient
7440-62-2 VANADIUM 37.5 37.5 15 N 2.5E+00 no No (8)
7440-66-6 ZINC 298 298 23000 N 1.3E-02 NE No maximum < SCTL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Maximum 
Concentration 

(1)



TABLE 5-7

FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 11, SOUTHEAST OPEN DISPOSAL AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations
       performed by the USEPA's ProUCL software and presented in Appendix A.
3    Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
4    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in
       Appendix A. If the site data to background data comparisons determine that the site concentrations of a constituent were not significantly different from background, that chemical was
       not selected as a potential COC.
5    A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
6    NA - Not Applicable.   According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
7    NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum concentration
       did not exceed the applicable SCTL.
8   These metals are not known to be associated with past practices or processes at Site 11 and the concentrations in soil at the site are considered to be naturally occurring or representative
      of anthropogenic background levels.  Therefore, these constituents are not selected as potential COCs for the site.

Associated Samples: Definitions:
11SO2001 11SO2201-D C = Carcinogen.
11SO2001 11SO2301 CAS = Chemical abstract services.
11SO2101 11SO2301 COPC = Chemical of potential concern.
11SO2101 11SO2401 J = Estimated value.
11SO2201 11SO2401 N = Noncarcinogen.
11SO2201-AVG NA = Not applicable/not available.



TABLE 5-8

 COMPARISON TO SOIL SATURATION LIMIT - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 11, SOUTHEAST OPEN DISPOSAL AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA

CAS No. Parameter Frequency of 
Detection

Exposure Point 
Concentration  (2)

Sample of Maximum 
Detection

Site above 
Background 

?(3)

Soil Saturation 
Limit, Csat (4)

Volatile Organics  (mg/kg)
67-64-1 ACETONE 2/3 0.1 J 0.1 11SS0101 NA (5) 100000
108-88-3 TOLUENE 1/3 0.004 J 0.004 11SS0101 NA 650
1330-20-7 TOTAL XYLENES 3/3 0.008 J 0.008 11SS0303 NA 140
Semivolatile Organics  (mg/kg)
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 1/3 0.1 J 0.1 11SS0101 NA 31000
Pesticides PCBs  (mg/kg)
72-54-8 4,4'-DDD 2/3 0.12 0.12 11SS0303 NA ---
72-55-9 4,4'-DDE 3/3 0.027 0.027 11SS0202 NA ---
50-29-3 4,4'-DDT 2/3 0.028 J 0.028 11SS0303 NA ---
309-00-2 ALDRIN 1/3 0.007 J 0.007 11SS0101 NA ---
11097-69-1 AROCLOR-1254 1/3 0.26 J 0.26 11SS0101 NA ---
11096-82-5 AROCLOR-1260 1/3 0.062 J 0.062 11SS0101 NA ---
60-57-1 DIELDRIN 3/3 0.033 J 0.033 11SS0303 NA ---

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical
       tests and calculations performed by the USEPA's ProUCL software and presented in Appendix A.
3    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background,
       that chemical was not selected as a potential COPC.
4    Soil Saturation Limits (CSAT),  Table 8, Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
5    NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.

Associated Samples:
11SS0101
11SS0202
11SS0303

Maximum 
Concentration (1)



TABLE 5-9

SELECTION OF CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL USING MAXIMUM CONCENTRATIONS
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 11, SOUTHEAST OPEN DISPOSAL AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA

Parameter
Frequency of 

Detection
Mean 

Concentration
Sample of Maximum 

Detection

Region 4 
Eco SS 
Criteria

Maximum 
Hazard 

Quotient COPC? Notes
Volatile Organics  (ug/kg)
ACETONE 1/9 100 J 100 J 16.1 11-SL-02 --- NA Y
Semivolatile Organics  (ug/kg)
BENZO(A)PYRENE 1/16 43 43 478 11SS4703 100 0.43 N
BIS(2-ETHYLHEXYL)PHTHALATE 4/9 52 J 130 J 340 11SO0201 --- NA Y
Pesticides PCBs  (ug/kg)
4,4'-DDD 1/9 140 J 140 J 57.4 11-SL-02 2.5 56 Y
4,4'-DDE 6/14 2.1 88 J 23.0 11-SL-02 2.5 35.2 Y
4,4'-DDT 8/14 2.3 530 J 56.2 11-SL-02 2.5 212 Y
TOTAL DDT 144.4 758 136.5 11-SL-02 2.5 303.2 Y
ALDRIN 1/9 0.96 J 0.96 J 48.1 11SO0201 2.5 0.38 N
DIELDRIN 12/14 3.5 210 J 43.6 11-SL-02 0.5 420 Y
ALPHA-CHLORDANE 8/14 20.8 549 119 11SO4801 --- NA Y
GAMMA-CHLORDANE 8/14 16.6 678 116 11SO4801 --- NA Y
HEPTACHLOR 2/14 4.8 J 139 43.2 11SO4801 --- NA Y
HEPTACHLOR EPOXIDE 5/14 1.1 J 62.6 J 38.9 11SO4801 --- NA Y
Inorganics  (mg/kg)
ALUMINUM 9/9 2110 10800 7639 11-SL-01-D, 11-SL-02 50 216 Y
ANTIMONY 1/9 3.5 J 3.5 J 4.17 11-SL-02 3.5 1.0 Y
ARSENIC 9/9 0.93 J 3.8 2.16 11-SL-02 10 0.38 N
BARIUM 9/9 4.6 J 96 20.6 11-SL-02 165 0.58 N
BERYLLIUM 7/9 0.05 J 0.14 J 0.0750 11-SL-02 1.1 0.13 N
CADMIUM 2/9 0.24 J 0.28 J 0.361 11SO0201 1.6 0.18 N
CALCIUM 9/9 183 J 1790 467 11-SL-02 --- NA N nutrient
CHROMIUM 9/9 2.7 19.6 8.27 11-SL-02 0.4 49 Y
COBALT 5/9 0.94 J 3.4 J 2.68 11-SL-02 20 0.17 N
COPPER 7/9 3.7 J 19.4 6.49 11-SL-02 40 0.49 N
IRON 9/9 1500 11700 5439 11-SL-02 200 58.5 Y
LEAD 47/47 5.2 2230 93.1 11-SL-02 50 44.6 Y
MAGNESIUM 9/9 54.2 J 1260 228 11-SL-02 --- NA N nutrient
MANGANESE 9/9 31.4 285 135 11-SL-01-D 100 2.85 Y
MERCURY 5/9 0.04 J 0.08 0.0533 11SO0501 0.1 0.8 N
NICKEL 4/9 1.6 J 10 2.99 11-SL-02 30 0.33 N
POTASSIUM 8/9 62.1 J 166 J 106 11-SL-02 --- NA N nutrient
SELENIUM 1/9 0.16 J 0.16 J 0.344 11SO0101 0.81 0.20 N
SILVER 4/9 0.55 J 1.9 J 1.02 11-SL-02 2 0.95 N
SODIUM 9/9 160 J 307 J 188 11-SL-02 --- NA N nutrient
VANADIUM 9/9 4.4 J 20.3 13.3 11-SL-02 2 10.15 Y
ZINC 9/9 5.7 260 43.9 11-SL-02 50 5.2 Y
Miscellaneous Parameter  (mg/kg)
CYANIDE 5/9 0.09 J 0.19 J 0.121 11SO0201 0.9 0.21 N
Petroleum Hydrocarbons  (mg/kg)
TOTAL PETROLEUM HYDROCARBONS 7/7 7 302 J 57.2 11SS4701 --- NA N

COPC - Chemical of Potential Concern
Eco SS - USEPA Region 4 ecological screening levels for soils

Minimum 
Concentration

Maximum 
Concentration



Cotton Mouse Shrew Bobwhite Robin Hawk Fox
Ecological Contaminant NOAEL NOAEL NOAEL NOAEL NOAEL NOAEL
of Concern HQ HQ HQ HQ HQ HQ
Pesticides and PCBs
4,4'-DDD 2.55E-03 2.57E-01 1.40E-02 5.42E+00 6.30E-02 8.75E-03
4,4'-DDE 1.64E-03 1.62E-01 8.88E-03 3.41E+00 1.15E-02 1.59E-03
4,4'-DDT 8.96E-03 9.73E-01 5.21E-02 2.05E+01 2.39E-01 3.31E-02
DDTR 1.28E-02 1.39E+00 7.45E-02 2.93E+01 2.34E+00 3.25E-01
CHLORDANE,ALPHA 1.87E-03 7.19E-02 2.36E-03 3.67E-01 2.77E-02 1.59E-02
CHLORDANE,GAMMA 2.31E-03 8.88E-02 2.92E-03 4.53E-01 3.43E-02 1.97E-02
DIELDRIN 2.43E-01 8.15E+00 2.86E-02 5.02E+00 3.53E-01 1.68E+00
HEPTACHLOR 3.92E-02 1.58E+00 NA NA NA 3.65E-01
HEPTACHLOR EPOXIDE 1.01E-02 2.44E-01 NA NA NA 5.12E-02
Metals and Inorganic Compounds
CHROMIUM 1.45E-04 7.30E-04 1.96E-01 4.74E+00 1.41E-01 6.36E-05
LEAD 5.53E+00 2.72E+01 1.96E+01 4.57E+02 1.59E+01 2.77E+00
ZINC 1.32E-01 6.67E-01 3.64E-01 1.75E+01 6.44E-01 7.20E-02

NOAEL - No observed adverse effect level
HQ - Hazard Quotient
NA - Not available

SITE 11, SOUTHEAST DISPOSAL AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON, FLORIDA

TABLE 5-10

HAZARD QUOTIENTS USING MAXIMUM SURFACE SOIL CONCENTRATIONS
TERRESTRIAL RECEPTORS - CONSERVATIVE INPUTS

RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT



TABLE 5-11

COMPARISON OF USEPA REGION 4 ECOLOGICAL SCREENING LEVELS TO SURFACE SOIL MEAN CONCENTRATIONS
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 11, SOUTHEAST OPEN DISPOSAL AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA

Parameter
Frequency of 

Detection
Mean 

Concentration1

Region 4 
Eco SS 
Criteria

Mean 
Hazard 

Quotient
Volatile Organics  (ug/kg)
ACETONE 1/9 100 J 100 J 16.1 --- NA
BIS(2-ETHYLHEXYL)PHTHALATE 4/9 52 J 130 J 340 --- NA
Pesticides PCBs  (ug/kg)
4,4'-DDD 1/9 140 J 140 J 57.4 2.5 22.94
4,4'-DDE 6/14 2.1 88 J 23.0 2.5 9.19
4,4'-DDT 8/14 2.3 530 J 56.2 2.5 22.48
TOTAL DDT 144.4 758 136.5 2.5 54.61
DIELDRIN 12/14 3.5 210 J 43.6 0.5 87.17
ALPHA-CHLORDANE 8/14 20.8 549 119 --- NA

GAMMA-CHLORDANE 8/14 16.6 678 116 --- NA
HEPTACHLOR 2/14 4.8 J 139 43.2 --- NA
HEPTACHLOR EPOXIDE 5/14 1.1 J 62.6 J 38.9 --- NA
Inorganics  (mg/kg)
ALUMINUM 9/9 2110 10800 7639 50 152.8
ANTIMONY 1/9 3.5 J 3.5 J 4.17 3.5 1.19
CHROMIUM 9/9 2.7 19.6 8.27 0.4 20.68
IRON 9/9 1500 11700 5439 200 27.20
LEAD 47/47 5.2 2230 93.1 50 1.86
MANGANESE 9/9 31.4 285 135 100 1.35
VANADIUM 9/9 4.4 J 20.3 13.3 2 6.66
ZINC 9/9 5.7 260 43.9 50 0.88

NA - not applicable
Eco SS - USEPA Region 4 ecological screening levels for soils

1   Means were calculated with all data substituting one-half the detection limit for results reported as non-detected .

Minimum 
Concentration

Maximum 
Concentration



TABLE 5-12

HAZARD QUOTIENTS USING MEAN SURFACE SOIL CONCENTRATIONS
TERRESTRIAL RECEPTORS - AVERAGE INPUTS

RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT
SITE 11, SOUTHEAST DISPOSAL AREA B

NAVAL AIR STATION, WHITING FIELD
MILTON, FLORIDA

Cotton Mouse Robin Hawk
Ecological Contaminant NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
of Concern HQ HQ HQ HQ HQ HQ HQ HQ HQ HQ HQ HQ
Pesticides
4,4'-DDD 4.48E-04 8.97E-05 8.77E-02 1.75E-02 4.22E-03 4.22E-04 1.69E+00 1.69E-01 1.95E-02 1.95E-03 2.10E-03 4.21E-04
4,4'-DDE 1.83E-04 3.67E-05 3.51E-02 7.02E-03 1.70E-03 1.70E-04 6.78E-01 6.78E-02 2.26E-03 2.26E-04 2.44E-04 4.87E-05
4,4'-DDT 4.07E-04 8.14E-05 8.59E-02 1.72E-02 4.05E-03 4.05E-04 1.66E+00 1.66E-01 1.91E-02 1.91E-03 2.06E-03 4.12E-04
DDTR 9.89E-04 1.98E-04 2.09E-01 4.18E-02 9.85E-03 9.85E-04 4.03E+00 4.03E-01 3.19E-01 3.19E-02 3.43E-02 6.9E-03
DIELDRIN 2.16E-02 2.16E-03 1.41E+00 1.41E-01 4.35E-03 4.35E-04 7.94E-01 7.94E-02 5.54E-02 5.54E-03 2.04E-01 2.0E-02
HEPTACHLOR 5.22E-03 5.22E-04 4.09E-01 4.09E-02 NA NA NA NA NA NA 6.65E-02 6.7E-03
HEPTACHLOR EPOXIDE 2.68E-03 2.68E-04 1.26E-01 1.26E-02 NA NA NA NA NA NA 1.87E-02 1.9E-03
Metals and Inorganic Compounds
CHROMIUM 2.62E-05 2.62E-06 2.57E-04 2.57E-05 6.06E-02 1.21E-02 1.52E+00 3.05E-01 4.50E-02 9.00E-03 1.57E-05 1.57E-06
LEAD 9.89E-02 9.89E-03 9.47E-01 9.47E-02 5.99E-01 5.99E-02 1.45E+01 1.45E+00 5.02E-01 5.02E-02 6.79E-02 6.79E-03
ZINC 9.56E-03 4.78E-03 9.39E-02 4.69E-02 4.51E-02 5.00E-03 2.25E+00 2.49E-01 8.23E-02 9.11E-03 7.14E-03 3.57E-03

NOAEL - No observed adverse effect level
LOAEL - Lowest observed adverse effect level
HQ - Hazard Quotient

Shrew Bobwhite Fox



TABLE 5-13

NUMBER OF SAMPLE LOCATIONS EXCEEDING USEPA REGION 4 ECOLOGICAL SOIL SCREENING 
LEVELS

RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT
SITE 11, SOUTHEAST DISPOSAL AREA B

NAVAL AIR STATION WHITING FIELD
MILTON, FLORIDA

Region
4

Surface
Chemicals of Soil
Potential Concern Screening Value
Pesticides PCBs  (ug/kg)
4,4'-DDD 2.5 9 1
4,4'-DDE 2.5 14 4
4,4'-DDT 2.5 14 7
DIELDRIN 0.5 14 12
TOTAL DDT 2.5 14 8
Inorganics  (mg/kg)
ALUMINUM 50 9 9
ANTIMONY 3.5 9 1
CHROMIUM 0.4 9 9
IRON 200 9 9
LEAD 50 47 10
MANGANESE 100 9 5
VANADIUM 2 9 9
ZINC 50 9 1

Total 
Number of 
Samples

Number of 
Samples 

Exceeding or 
Equal to 

Screening 
Value



Parameter
Frequency of 

Detection

Sample of Maximum 
Detection With 11-SL-

02

Maximum 
Concentration 

Without 11-SL-02

Sample of Maximum 
Detection Without 11-

SL-02

Region 4 
Eco SS 
Criteria

Maximum 
Hazard Quotient 
With 11-SL-02

Maximum 
Hazard 

Quotient 
Without 11-

SL-02
Semivolatile Organics  (ug/kg)
BIS(2-ETHYLHEXYL)PHTHALATE 4/9 130 J 11SO0201 130 J 11SO0201 --- NA NA
Pesticides PCBs  (ug/kg)
4,4'-DDD 1/9 140 J 11-SL-02 ND1 ND1 2.5 56 ND1

4,4'-DDE 6/14 88 J 11-SL-02 64 J 11-SL-05 2.5 35.2 25.6
4,4'-DDT 8/14 530 J 11-SL-02 45 J 11-SL-05 2.5 212 18
DIELDRIN 12/14 210 J 11-SL-02 136 11SS4701 0.5 420 272
ALPHA-CHLORDANE 8/14 549 11SO4801 549 11SO4801 --- NA NA
GAMMA-CHLORDANE 8/14 678 11SO4801 678 11SO4801 --- NA NA
HEPTACHLOR 2/14 139 11SO4801 139 11SO4801 --- NA NA
HEPTACHLOR EPOXIDE 5/14 62.6 J 11SO4801 62.6 J 11SO4801 --- NA NA
Inorganics  (mg/kg)
CHROMIUM 9/9 19.6 11-SL-02 11.8 11SO0501 0.4 49 29.5
LEAD 47/47 2230 11-SL-02 666 11S03801 50 44.6 13.3
MANGANESE 9/9 285 11-SL-01-D 285 11-SL-01-D 100 2.85 2.85
VANADIUM 9/9 20.3 11-SL-02 117.8 11SO0501 2 10.15 8.9
ZINC 9/9 260 11-SL-02 47.8 11-SL-03 50 5.2 0.96

ND1 - 4,4-DDD only detected at 11-SL-02
ND - not detected
Eco SS - USEPA Reigon 4 ecological screening levels for soils

MAXIMUM CONCENTRATIONS WITH AND WITHOUT SAMPLE 11-SL-02
SELECTION OF CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL

TABLE 5-14

Maximum 
Concentration 
With 11-SL-02

SITE 11, SOUTHEAST OPEN DISPOSAL AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON, FLORIDA

RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT



Cotton Mouse Robin Hawk
Ecological Contaminant NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
of Concern HQ HQ HQ HQ HQ HQ HQ HQ HQ HQ HQ HQ
Pesticides
4,4'-DDT 1.30E-04 2.61E-05 2.75E-02 5.50E-03 1.30E-04 1.30E-05 5.31E-01 5.31E-02 6.13E-04 6.13E-05 6.60E-05 1.32E-05
DDTR 1.30E-04 2.61E-05 2.75E-02 5.50E-03 1.30E-04 1.30E-05 5.31E-01 5.31E-02 4.20E-03 4.20E-04 4.53E-04 9.1E-05
DIELDRIN 1.44E-02 1.44E-03 9.37E-01 9.37E-02 2.90E-04 2.90E-05 5.28E-01 5.28E-02 3.69E-03 3.69E-04 1.36E-02 1.4E-03
HEPTACHLOR 3.02E-03 3.02E-04 2.36E-01 2.36E-02 NA NA NA NA NA NA 3.85E-03 3.8E-04
HEPTACHLOR EPOXIDE 1.45E-03 1.45E-04 6.81E-02 6.81E-03 NA NA NA NA NA NA 1.01E-03 1.0E-04
Metals and Inorganic Compounds
CHROMIUM 2.20E-05 2.20E-06 2.16E-04 2.16E-05 5.09E-03 1.02E-03 1.28E+00 2.56E-01 3.78E-03 7.56E-04 1.32E-06 1.32E-07
LEAD 4.85E-02 4.85E-03 4.65E-01 4.65E-02 2.94E-02 2.94E-03 7.14E+00 7.14E-01 2.47E-02 2.47E-03 3.33E-03 3.33E-04
ZINC 3.40E-03 1.70E-03 3.33E-02 1.67E-02 1.60E-03 1.77E-04 7.99E-01 8.84E-02 2.92E-03 3.23E-04 2.53E-04 1.27E-04

NOAEL - No observed adverse effect level
LOAEL - Lowest observed adverse effect level

Shrew Bobwhite Fox

TABLE 5-15

HAZARD QUOTIENTS USING MEAN SURFACE SOIL CONCENTRATIONS WITHOUT 11-SL-02
TERRESTRIAL RECEPTORS - AVERAGE INPUTS

RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT
SITE 11, SOUTHEAST DISPOSAL AREA B

NAVAL AIR STATION, WHITING FIELD
MILTON, FLORIDA



TABLE 5-16

SELECTION OF CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL COMPARISON TO BACKGROUND
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 11, SOUTHEAST OPEN DISPOSAL AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA

Parameter
Frequency of 

Detection
Mean 

Concentration
Sample of Maximum 

Detection

Region 4 
Eco SS 
Criteria

Maximum 
Hazard 

Quotient

Site Greater 
Than 

Background? COPC? Notes
Pesticides PCBs  (ug/kg)
4,4'-DDD 1/9 140 J 140 J 57.4 11-SL-02 2.5 56 NA Y Food chain
4,4'-DDE 6/14 2.1 88 J 23.0 11-SL-02 2.5 35.2 NA Y
4,4'-DDT 8/14 2.3 530 J 56.2 11-SL-02 2.5 212 NA Y Food chain
TOTAL DDT 144.4 758 136.5 11-SL-02 2.5 303.2 NA Y Food chain
DIELDRIN 12/14 3.5 210 J 43.6 11-SL-02 0.5 420 NA Y Food chain
Inorganics  (mg/kg)
ALUMINUM 9/9 2110 10800 7639 11-SL-01-D, 11-SL-02 50 216 N N
ANTIMONY 1/9 3.5 J 3.5 J 4.17 11-SL-02 3.5 1.0 N N
CHROMIUM 9/9 2.7 19.6 8.27 11-SL-02 0.4 49 N N
IRON 9/9 1500 11700 5439 11-SL-02 200 58.5 N N
LEAD 47/47 5.2 2230 93.1 11-SL-02 50 44.6 Y Y Food chain
MANGANESE 9/9 31.4 285 135 11-SL-01-D 100 2.85 N N
VANADIUM 9/9 4.4 J 20.3 13.3 11-SL-02 2 10.15 N N
ZINC 9/9 5.7 260 43.9 11-SL-02 50 5.2 Y Y Food chain

COPC - Chemical of potential concern
Eco SS - USEPA Region 4 ecological screening levels for soils

Minimum 
Concentration

Maximum 
Concentration



Parameter Mean1 "A" Value

Samples 
Above 

Guideline "B" Value

Samples 
Above 

Guideline

1997 
Updated 

1999

Samples 
Above 

Guideline Target 

Samples 
Above 

Guideline Intervention

Samples 
Above 

Guideline
Volatile Organics  (ug/kg)
ACETONE 100 J 16.1 NA NA NA NA NA NA NA NA NA NA
Semivolatile Organics  (ug/kg)
BIS(2-ETHYLHEXYL)PHTHALATE 130 J 340 NA NA NA NA NA NA 1002 1 of 9 600002 0 of 9
Pesticides PCBs  (ug/kg)
4,4'-DDD 140 J 57.4 1003 1 of 9 5003 0 NA NA NA NA NA NA
4,4'-DDE 88 J 23.0 1003 0 of 14 5003 0 of 14 NA NA NA NA NA NA
4,4'-DDT 530 J 56.2 1003 1 of 14 5003 1 of 14 NA NA NA NA NA NA
TOTAL DDT 758 136.5 NA NA NA NA 700 1 of 14 10 6 of 14 4000 0 of 14
DIELDRIN 210 J 43.6 1003 2 of 14 5003 0 of 14 NA NA 0.5 12 of 14 NA NA
ALPHA-CHLORDANE 549 119 1003 5 of 14 5003 1 of 14 NA NA 0.03 10 of 14 4000 0 of 14
GAMMA-CHLORDANE 678 116 1003 5 of 14 5003 1 of 14 NA NA 0.03 10 of 14 4000 0 of 14
HEPTACHLOR 139 43.2 1003 1 of 14 5003 0 of 14 NA NA 0.7 2 of 14 4000 0 of 14
HEPTACHLOR EPOXIDE 62.6 J 38.9 1003 0 of 14 5003 0 of 14 NA NA 0.0002 7 of 14 4000 0 of 14
Inorganics  (mg/kg)
LEAD 2230 93.1 50 10 of 47 150 5 of 47 140 5 of 47 85 8 of 47 530 2 of 47
ZINC 260 43.9 200 1 of 9 500 0 of 9 200 1 of 9 140 1 of 9 720 0 of 9

NA - Guideline not available
1   Means were calculated with all data substituting one-half the detection limit for results reported as non-detected.
2   Value for total phthalates.
3   Organochlorinated (each) value.

Maximum 

Concentration Dutch (2000)CCMEBeyer 1990

SITE 11, SOUTHEAST OPEN DISPOSAL AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA

TABLE 5-17

SELECTION OF CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL
SAMPLES EXCEEDING VARIOUS GUIDELINES

RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT



TABLE 5-18

SUMMARY OF COPCS FOR ECOLOGICAL RISK ASSESSMENT OF SITE 11 SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 11, SOUTHEAST OPEN DISPOSAL AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON, FLORIDA 

Frequency Maximum Mean # Samples Below Retained as 
of Hazard Hazard Exceeding Background COPC in 

Detection Minimum Maximum Mean1 Quotient Quotient Criteria Concentration? Surface Soil? 
Volatile Organics  (ug/kg)
ACETONE 1/9 100 100 16.1 11-SL-02 NA NA NA NA 11 - 12 NA3 Noade

Semivolatile Organics  (ug/kg)
BENZO(A)PYRENE 1/16 43 43 477.8 11SS4703 100 0.43 4.78 NA 10 - 4000 NA3 Noac

BIS(2-ETHYLHEXYL)PHTHALATE 4/9 52 130 340.2 11SO0201 NA NA NA NA 350 - 4000 NA3 Noae

Pesticides PCBs  (ug/kg)
4,4'-DDD 1/9 140 140 57.4 11-SL-02 2.5 56 22.94 1 3.6 - 680 NA3 Yesfg

4,4'-DDE 6/14 2.1 88 23.0 11-SL-02 2.5 35.2 9.19 4 3.5 - 140 NA3 Yesfg

4,4'-DDT 8/14 2.3 530 56.2 11-SL-02 2.5 212.0 22.48 7 3.5 - 140 NA3 Yesfg

TOTAL DDT 144.4 758 136.5 11-SL-02 2.5 303.2 54.61 8 NA3 Yesfg

ALDRIN 1/9 0.96 0.96 48.1 11SO0201 2.5 0.4 19.25 NA 1.9 - 490 NA3 Noc

DIELDRIN 12/14 3.5 210 43.6 11-SL-02 0.5 420 87.17 12 3.7 - 18 NA3 Yesfg

ALPHA-CHLORDANE 8/14 20.8 549 119.2 11SO4801 NA NA NA 1 1.9 - 180 NA3 Yesh

GAMMA-CHLORDANE 8/14 16.6 678 115.9 11SO4801 NA NA NA NA 1.9 - 180 NA3 Yesh

HEPTACHLOR 2/14 4.8 139 43 11SO4801 NA NA NA NA 1.8 - 490 NA3 Noa

HEPTACHLOR EPOXIDE 5/14 1.1 62.6 38.9 11SO4801 NA NA NA NA 1.8 - 490 NA3 Yesh

Inorganics  (mg/kg)
ALUMINUM 9/9 2110 10800 7639.4 11-SL-01-D, 11-SL-02 50 216 152.79 9 --- Y Nobe

ANTIMONY 1/9 3.5 3.5 4.2 11-SL-02 3.5 1 1.19 1 2.6 - 12 Y Nob

ARSENIC 9/9 0.93 3.8 2.2 11-SL-02 10 0.4 0.22 NA --- NA4 Nobc

BARIUM 9/9 4.6 96 21 11-SL-02 165 0.6 0.12 NA --- N Noc

BERYLLIUM 7/9 0.05 0.14 0.1 11-SL-02 1.1 0 0.07 NA 0.05 NA4 Nobc

CADMIUM 2/9 0.24 0.28 0.4 11SO0201 1.6 0.2 0.23 NA 0.58 - 1 NA4 Nobc

CALCIUM 9/9 183 1790 466.6 11-SL-02 NA NA NA NA --- NA4 Noi

CHROMIUM 9/9 2.7 19.6 8.3 11-SL-02 0.42 49 19.70 9 --- Y Nob

COBALT 5/9 0.94 3.4 2.7 11-SL-02 20 0.2 0.13 NA 0.33 - 10 NA4 Nobc

COPPER 7/9 3.7 19.4 6.5 11-SL-02 40 0.5 0.16 NA 5 N Nobc

IRON 9/9 1500 11700 5439.4 11-SL-02 200 58.5 27.20 9 --- Y Noe

LEAD 47/47 5.2 2230 93.1 11-SL-02 50 44.6 1.86 10 --- N Yesfg

MAGNESIUM 9/9 54.2 1260 228.5 11-SL-02 NA NA NA NA --- NA4 Noi

MANGANESE 9/9 31.4 285 135.3 11-SL-01-D 100 2.9 1.35 NA --- Y Nob

MERCURY 5/9 0.04 0.08 0.1 11SO0501 0.1 0.80 0.53 NA 0.1 NA4 Nobc

NICKEL 4/9 1.6 10 3.0 11-SL-02 30 0.33 0.10 NA 2.3 - 8 NA4 Nobc

POTASSIUM 8/9 62.1 166 105.8 11-SL-02 NA NA NA NA 132 NA4 Noi

SELENIUM 1/9 0.16 0.16 0.3 11SO0101 0.81 0.20 0.43 NA 0.45 - 1 NA4 Nobc

SILVER 4/9 0.55 1.9 1.0 11-SL-02 2 0.95 0.51 NA 2 NA4 Nobc

SODIUM 9/9 160 307 188.1 11-SL-02 NA NA NA NA --- NA4 Noi

VANADIUM 9/9 4.4 20.3 13.3 11-SL-02 2 10.2 6.66 9 --- Y Nob

ZINC 9/9 5.7 260 43.9 11-SL-02 50 5.2 0.88 1 --- N Yesfg

COPC = Contaminant of potential concern. 
Hazard quotient = chemical concentration ÷ USEPA Region 4 criteria
NA = Not available
1   Means were calculated using one-half the detection limit for results reported as non-detected.
2   Criteria for hexavalent chromium.
3   Not analyzed for in backgound data set.
4   Not analyzed in background data due to absence of site risk.
a   Infrequent detection.
b   Site concentrations are less than background concentrations.
c   Maximum concentration is less than USEPA Region 4 screening level.
d   This chemical does not biomagnify in the food chain.
e   Anticipated low bioavailability.
f   Potential risk to terrestrial receptors via direct contact.
g   Potential risk to terrestrial receptors via the food chain.
h   No USEPA Region 4 screening level available.  Potential risk found when compared to available guidelines.
i   Nutrient.

Range of 
Detection 

Limits
Parameter

Location of 
Maximum 

Concentration
Range of Detection

EPA Region 4 
Screening 

Criteria



6.0  SITE 12, TETRAETHYL LEAD DISPOSAL AREA 

This section presents the results of the HHRA conducted for surface and subsurface soil samples 

collected at Site 12.  The assessment updates a risk evaluation presented in the 1999 RI report prepared 

for the Navy by HLA and was conducted per methodology recommended in USEPA and proposed State 

of Florida regulations and guidelines.  The HHRA focuses on an evaluation of direct contact risk; an 

evaluation of the potential for chemical migration from soils to groundwater will be presented in the RI for 

Site 40 (the Basewide Groundwater Investigation) 

 

6.1 SITE DESCRIPTION 

Site 12 (adjacent to Site 11) is less than 0.1 acre in size and is located in the southeastern section of the 

facility.  The disposal area consists of six earth-covered sludge mounds within a fenced area of 

approximately 100 feet by 25 feet.  The mounds range from approximately 3 to 5 feet in height and 5 to 

10 feet in diameter.  Each sludge pile reportedly contained 200 to 400 gallons tank bottom sludge 

generated from cleaning the north and south aqua system fuel storage tanks and fuel filters.  The piles 

are reported to be contaminated with tetraethyl lead, a component of aviation gasoline (AVGAS).  The 

sludge was stockpiled at its current location in May 1968.  

 

The approximate location of Site 12 is shown on Figure 1-2 of the 1999 RI report.  There are currently no 

buildings at Site 12.  No permanent surface water sources exist at Site 12.  However, the "Y" drainage 

ditch, which is not concrete-lined, is located immediately adjacent to the southern border of the site and 

receives any surface runoff from the area.  The drainage ditch ultimately discharges to Big Cold Water 

Creek, approximately 1.7 miles east of the site. 

 

Currently, the site is vacant, unused land that is densely vegetated with native species.  The terrain at 

Site 12 is relatively flat.  These site characteristics limit the current potential for fugitive dust emissions 

and soil transport by surface water runoff. 

 

6.2 SUMMARY OF PHASE IIA/IIB FIELD INVESTIGATION FOR SOILS 

To characterize the sludge mounds, surface soil samples were collected from mounds A through D and 

the surrounding soil areas.  The surface soil dataset for Site 12 consists of surface soil samples collected 

from six locations (12SO01 through 12SO06) during the 1995/1996 Phase IIB field investigation. The 

Phase IIB surface soil samples were collected from a depth interval of 0 to 12 inches bgs and analyzed 

for TCL VOCs, SVOCs, pesticides and PCBs, TAL inorganics, cyanide, and TRPH. 
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The subsurface soil dataset for Site 12 consists of samples collected from 10 locations during the Phase 

IIA and Phase IIB investigations.  Eight soil samples (12-SS-01 to 12-SS-08) were collected from the 

interface between the mounds (A through E) and the natural ground surface during the 1993 Phase IIA 

investigation and two subsurface soil samples (12B00101 and 12B00102) were collected from one 

location (near Mound C) during the 1996 Phase IIB investigation.  The Phase IIA samples were collected 

at a depth interval of 2.2 feet to 3.8 feet bgs and analyzed for TAL inorganics and cyanide.  The Phase IIB 

samples were collected at depths intervals of 5 to 6 feet and 10 to 11 feet bgs and analyzed for TCL 

VOCs, SVOCs, pesticides and PCBs, TAL inorganics, cyanide and TRPH. 

 

Descriptive statistics (i.e., frequency of detection, range of positive detections, range of non-detect 

results) for the target analytes detected in the surface and subsurface soil samples are presented in 

Tables 6-1 and 6-2, respectively. 

  

Surface and subsurface soil sample locations are presented on Figure 2-1 of the 1999 RI report. 

 

6.3 DATA EVALUATION 

The direct contact, risk-based screening levels defined in Section 2 were used to select COPCs for Site 

12.  A discussion of the chemicals selected as COPCs (i.e., those chemicals detected at concentrations 

in excess of USEPA and FDEP direct contact exposure criteria) and the rationale for COPC selection are 

provided in the following paragraphs.  COPC selection tables for surface soil and subsurface soil are 

presented as Tables 6-1 and 6-2, respectively.   

 

6.3.1 Surface Soil 

Five SVOCs, one pesticide, 20 inorganics, cyanide, and TRPH were detected in six surface soil samples 

collected at Site 12.  A comparison of the maximum detected surface soil concentrations to screening 

levels based on USEPA Region 9 PRGs and FDEP SCTLs for residential exposures is presented in 

Table 6-1.  Also presented in Table 6-1 are the results of the site data-to-background data comparisons 

conducted as described in Appendix A.  Dieldrin was the only chemical detected in surface soil at a 

maximum concentration exceeding direct contact, risk based COPC screening levels and was retained as 

a COPC for surface soil at Site 12.  Concentrations of dieldrin exceeded the simple apportioned PRG and 

SCTL but were less than the non-apportioned PRG and SCTL. 

 

Although concentrations of aluminum, arsenic, iron, and vanadium in surface soil exceeded the screening 

criteria (Table 6-1) these inorganics are not known to be associated with past practices or processes at 

any NAS Whiting Field sites.  Also, surface soils associated with NAS Whiting Field disposal areas are 

composed of natural soil covers and do not reflect subsurface contents.  Therefore, these inorganics were 
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not retained as COPCs for direct contact exposures to surface soil at the Site 12.  Additionally, the site-

specific values for these inorganics are within the range of levels found at NAS Whiting Field and/or of 

naturally occurring levels throughout the southeastern United States.  The Remedial Investigation (RI) for 

NAS Whiting Field Site 40, Basewide Groundwater, contains the appendix “Inorganics in Soil at NAS 

Whiting Field”, presenting the technical basis for this determination.  Considering the information 

presented above, aluminum, arsenic, iron, and vanadium are not considered COPCs for Site 12 surface 

soils. 

 

6.3.2 Subsurface Soil 

One VOC, one SVOC, and 20 inorganics were detected in 10 subsurface soil samples collected at Site 

12.  A comparison of the maximum detected subsurface soil concentrations to screening levels based on 

USEPA Region 9 PRGs and FDEP SCTLs for residential exposures is presented in Table 6-2.  The 

concentrations of all chemicals were less than direct contact, risk based COPC screening levels with the 

exception of aluminum, arsenic, iron, manganese, and vanadium.  Although concentrations of aluminum, 

arsenic, iron, manganese, and vanadium in the subsurface soils exceeded the screening criteria these 

inorganics are not known to be associated with past practices or processes at any NAS Whiting Field 

Sites.  Therefore, these inorganics were not retained as COPCs for direct contact exposures to 

subsurface soil at the Site 12.  Additionally, the site-specific values for these inorganics are within the 

range of levels found at NAS Whiting Field and/or of naturally occurring levels throughout the 

southeastern United States.  The Remedial Investigation (RI) for NAS Whiting Field Site 40, Basewide 

Groundwater, contains the appendix “Inorganics in Soil at NAS Whiting Field”, presenting the technical 

basis for this determination.  Considering the information presented above, aluminum, arsenic, iron, 

manganese, and vanadium are not considered COPCs for Site 12 subsurface soils.  Consequently, no 

COPCs were identified for subsurface soil at Site 12. 

 

6.4 RISK CHARACTERIZATION 

This section provides a characterization of potential human health risks associated with potential 

exposures to chemicals in the surface and subsurface soils at Site 12.  As discussed in Section 2, 

potential risks were estimated for five receptors (the hypothetical future resident, the typical industrial 

worker, the construction worker, the maintenance worker, and the recreational user) using USEPA and 

proposed FDEP risk assessment guidance.  The results of the risk characterization are discussed below. 

 

6.4.1 Risk Characterization Using USEPA Guidelines 

This section contains a summary of the results of the risk characterization for Site 12 conducted 

according to USEPA guidance.  Quantitative risk estimates for potential human receptors were developed 
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for those chemicals identified as COPCs in Section 6.3.  Potential cancer risks and HIs were calculated 

using the methodology presented in Section 2 and are summarized in Table 6-3.  The results are 

discussed below.  Chemical-specific risks for Site 12 are presented in Appendix B.  No COPCs were 

identified in subsurface soil samples; therefore, risks were only calculated for exposures to surface soil. 

 

Non-carcinogenic Risk 

Cumulative HIs for exposures to surface soil by all receptors were less than 1, indicating adverse non-

carcinogenic effects are not anticipated for these receptors under the conditions defined in the exposure 

assessment.  

 

Carcinogenic Risk 

Cumulative ILCRs estimated for exposures to surface soil were less than USEPA’s target risk range of 

10-4 to 10-6 and the State of Florida’s target risk level of 1 x 10-6 for all receptors. 

 

6.4.2 Risk Characterization Using State of Florida Guidelines 

This section contains a summary of the results of the risk characterization for Site 12 conducted 

according to proposed Florida Rule 62-780 FAC as discussed in Section 2.  The results are summarized 

in Tables 6-4 through 6-7 and are discussed below. 

 

6.4.2.1 Surface Soil 

Level 1 Evaluation (Residential) 

Table 6-4 presents a comparison of maximum detected concentrations and EPCs for surface soil to 

FDEP residential SCTLs.  The maximum detected concentrations and EPCs for all chemicals were less 

than the Level 1 SCTLs with the exception of arsenic and vanadium.  The maximum detected 

concentrations of arsenic also exceeded three times the residential SCTL.  However, please see the 

preceding discussion (Section 6.3.1) regarding these metals.  Arsenic, and vanadium were not retained 

as COCs for residential exposures to surface soil at the Site 12.  Thus, no chemicals were retained as 

COCs for residential exposures to surface soil at Site 12. 

 

As shown in Table 6-5, the concentrations of all organics in surface soil were significantly less than Csat 

concentrations, indicating free product is not present in surface soil. 
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Level 2 (Industrial) and Level 3 (Recreational) Evaluations 

No COCs were identified in the Level 1 evaluation for surface soil; consequently, Level 2 and Level 3 

evaluations were not required. 

 

6.4.2.2 Subsurface Soil 

Level 1 Evaluation (Residential) 

Table 6-6 presents a comparison of maximum detected concentrations and EPCs for subsurface soil to 

FDEP residential SCTLs.  The maximum detected concentrations and EPCs for all chemicals were less 

than the Level 1 SCTLs with the exception of arsenic and vanadium.  The maximum detected 

concentration of arsenic also exceeded three times the residential SCTL.  However, please see the 

preceding discussion (Section 6.3.2) regarding these metals.  No chemicals were retained as COCs for 

residential exposures to subsurface soil at Site 12. 

 

As shown in Table 6-7, the concentrations of all organics in subsurface soil were significantly less than 

Csat concentrations, indicating free product is not present in subsurface soil. 

 

Level 2 (Industrial) and Level 3 (Recreational) Evaluations 

No COCs were identified in the Level 1 evaluation for subsurface soil; consequently, Level 2 and Level 3 

evaluations were not required. 

 

6.5 SITE-SPECIFIC UNCERTAINTY ANALYSIS 

A summary of the uncertainties associated with the baseline HHRA, including a discussion of how they 

may affect the interpretation of the final risk estimates, is provided in this section. 

 

6.5.1 Qualitative Risk Evaluation of Metals Eliminated as COPCs Based on Background 

COPCs for the Site 12 were selected using available background concentrations for soil.  Aluminum, 

arsenic, iron, and vanadium in surface soil and aluminum, arsenic, iron, manganese, and vanadium in 

subsurface soil were eliminated as COPCs, in part,  on the basis of background concentrations.  The 

following table provides a qualitative risk evaluation of these metals by comparing the maximum detected 

concentrations to their respective FDEP residential SCTLs.   
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Maximum Detected Concentration 
(mg/kg) 

Chemical 

Surface Soil Subsurface Soil 

FDEP SCTL 
(mg/kg) 

Aluminum 15,300 25,400 72,000 
Arsenic 3.8 5.3 0.8 
Iron 9,200 16,100 23,000 
Manganese Not Applicable 222 1,600 
Vanadium 26.8 41.7 15 

 

The SCTLs presented for aluminum, iron, manganese, and vanadium are based on the potential for non-

cancer health effects.  The maximum detected concentration of aluminum in surface soil is approximately 

one-fifth of the SCTL, and the maximum detected concentration in subsurface soil is approximately two-

fifths of the SCTL.  The maximum detected concentration of iron in surface soil is two-fifths of the SCTL, 

and the maximum detected concentration is subsurface soil is approximately two-thirds of the SCTL.  

RfDs for aluminum and iron are based on allowable intakes rather than on adverse effect levels; 

consequently, an exceedance of the SCTL is not a definitive indication of the potential for adverse 

noncancer health effects.  The maximum detected concentration of manganese in subsurface soil is 

approximately one-sixth of the SCTL.  The maximum detected concentration of vanadium in surface soil 

is approximately 1.8 times greater than its SCTL, and the maximum detected concentration in subsurface 

soil is approximately 2.8 times greater than the SCTL.  The residential SCTL for vanadium is based on 

acute exposures to soil by a child (the “pica” soil exposure scenario); as a point of comparison, a 

residential SCTL based on chronic exposures is 510 mg/kg. 

 

The SCTL presented for arsenic is based on the potential for cancer effects and represents the 1 x 10-6 

(one-in-one million) cancer risk level (the values are the COPC screening levels used in this HHRA).  

SCTLs representing the 1 x 10-5 and 1 x 10-4 cancer risk levels would be 10 and 100 times, respectively, 

greater than the value presented for the 1 x 10-6 cancer risk level.  Consequently, the maximum detected 

concentrations of arsenic in surface and subsurface soil exceed the 1 x 10-6 cancer risk level but not the 

1 x 10-5 and 1 x 10-4 risk levels. 

 

6.6 SUMMARY AND CONCLUSIONS 

A HHRA was conducted for the chemical concentrations detected in six surface soil and 10 subsurface 

soil samples collected at Site 12.  The evaluation was conducted using both USEPA and State of Florida 

regulations and guidelines for HHRA.  The risk assessment considered five receptors, the hypothetical 

future resident, the typical industrial worker, the construction worker, the maintenance worker, and the 

recreational user, assuming exposure via the ingestion, dermal contact, and inhalation routes of 

exposure.  However, with the possible exception of the maintenance worker, none of the receptors are 
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currently contacting surface or subsurface soils at Site 12.  The risk evaluations performed using USEPA 

guidelines and State of Florida regulations and guidelines yielded comparable results. 

 

Dieldrin was the only chemical selected as a COPC for surface soil and evaluated in the quantitative 

HHRA conducted per USEPA guidelines.  No chemicals were selected as COPCs for subsurface soil.  

The non-cancer risk estimates (i.e., HIs) for dieldrin did not exceed 1 for any of the receptors evaluated.  

Consequently, adverse non-carcinogenic health affects are not anticipated under the conditions defined 

for the exposure assessment.  Cancer risk estimates for dieldrin did not exceed the State of Florida 

cancer risk benchmark of 1 x 10-6 or the USEPA cancer risk range of 1 x 10-4 to 1 x 10-6.   

 

The risk assessment conducted per the State of Florida regulations and guidelines evaluated risks to a 

hypothetical future resident and a typical industrial worker using the published SCTLs for the residential 

and industrial land use scenarios, respectively.  Additionally, risks to a hypothetical future recreational 

user were evaluated using SCTLs specifically developed for this risk assessment as allowed in the State 

of Florida regulations and guidelines.  None of the chemicals detected in the Site 12 surface or 

subsurface soils were identified as potential COCs based on a comparison of maximum detected 

concentrations and EPCs to these SCTLs. 
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SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT
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CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned 
Screening Levels 

based on Region 9 
Residential PRGs (6)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/   

Non-apportioned 
Residential SCTL 

Ratio >3 ? (11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Semivolatile Organics  (mg/kg)
50-32-8 BAP EQUIVALENT 1/6 0.005 J 0.005 J 0.37 - 0.39 12S00501 0.005 NA (13) 0.062 C 0.01 0.1 C 0.1 --- 0.02 5.2E-02 No BSL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 2/6 0.047 J 0.051 J 0.37 - 0.39 12S00501 0.051 NA 35 C 6 76 C 72 --- 15 6.7E-04 No BSL

206-44-0 FLUORANTHENE 1/6 0.068 J 0.068 J 0.37 - 0.39 12S00501 0.068 NA 2300 N 230 2900 N 3200 Blood, Kidney , 
Liver 970 2.3E-05 No BSL

129-00-0 PYRENE 1/6 0.055 J 0.055 J 0.37 - 0.39 12S00501 0.055 NA 2300 N 230 2200 N 2400 Kidney 730 2.5E-05 No BSL
Pesticides PCBs  (mg/kg)

60-57-1 DIELDRIN 3/6 0.0033 0.013 3.7 - 3.8 12S00501 0.013 NA 0.03 C 0.005 0.07 C 0.06 --- 0.014 1.9E-01 Yes ASL
Inorganics  (mg/kg)

7429-90-5 ALUMINUM 6/6 7000 15300 --- 12S00101 15300 no 76000 N 7600 72000 N 80000 Body Weight 24000 2.1E-01 No BKG
7440-38-2 ARSENIC 6/6 2.4 3.8 --- 12S00101 3.8 no 0.39 C 0.07 0.8 C 2.1 --- 0.16 4.8E+00 No BKG
7440-39-3 BARIUM 6/6 10 J 14.5 J --- 12S00501 14.5 no 5400 N 540 110 N 120 Cardiovascular 110 1.3E-01 No BSL,BKG

7440-41-7 BERYLLIUM 3/6 0.08 J 0.14 J 1 12S00501 0.14 NE (14) 150 N 15 120 N 120 Gastrointestinal, 
Respiratory 40 1.2E-03 No BSL

7440-43-9 CADMIUM 1/6 0.41 J 0.41 J 1 12S00401 0.41 NE 37 N 3.7 75 N 82 Kidney 75 5.5E-03 No BSL
7440-70-2 CALCIUM 6/6 67.4 J 985 J --- 12S00501 985 NE --- --- --- --- --- --- --- No NUT
7440-47-3 CHROMIUM 6/6 8.1 20.3 --- 12S00101 20.3 NE 210 C 35 210 C 210 --- 42 9.7E-02 No BSL

7440-48-4 COBALT 5/6 0.44 J 0.96 J 10 12S00601 0.96 NE 900 C 150 4700 N 1700

Cardiovascular, 
Immunological, 
Neurological, 
Reproductive

940 2.0E-04 No BSL

7440-50-8 COPPER 2/6 3.9 J 5.8 J 5 12S00401 5.8 NE 3100 N 310 110 N 150 Gastrointestinal 110 5.3E-02 No BSL

7439-89-6 IRON 6/6 5190 9200 --- 12S00101 9200 no 23000 N 2300 23000 N 53000 Blood,          
Gastrointestinal 7670 4.0E-01 No BKG

7439-92-1 LEAD 6/6 5.8 J 15.6 --- 12S00201 15.6 NE 400 400 400 400 --- 400 3.9E-02 No BSL
7439-95-4 MAGNESIUM 6/6 88.2 J 161 J --- 12S00501 161 NE --- --- --- --- --- --- --- No NUT
7439-96-5 MANGANESE 6/6 78.3 156 --- 12S00501 156 no 1800 N 180 1600 N 3500 Neurological 320 9.8E-02 No BSL,BKG
7439-97-6 MERCURY 3/6 0.02 J 0.04 J 0.1 12S00101 0.04 NE 23 N 2.3 3.4 N 3 Neurological 0.68 1.2E-02 No BSL
7440-02-0 NICKEL 5/6 1.6 J 5.2 J 8 12S00601 5.2 NE 1600 N 160 110 N 340 Body Weight 110 4.7E-02 No BSL
7440-09-7 POTASSIUM 2/6 97.5 J 131 J 1000 12S00401 131 NE --- --- --- --- --- --- --- No NUT

7782-49-2 SELENIUM 1/6 0.36 J 0.36 J 1 12S00101 0.36 NE 390 N 39 390 N 440 Hair Loss, 
Neurological, Skin 78 9.2E-04 No BSL

7440-23-5 SODIUM 3/6 180 J 188 J 1000 12S00201 188 NE --- --- --- --- --- --- --- No NUT
7440-62-2 VANADIUM 6/6 12.5 26.8 --- 12S00101 26.8 no 550 N 55 15 N 67 NOEL 15 1.8E+00 No BKG
7440-66-6 ZINC 3/6 5.2 8.4 4 12S00401 8.4 NE 23000 N 2300 23000 N 26000 Blood 7670 3.7E-04 No BSL

Miscellaneous Parameter  (mg/kg)

57-12-5 CYANIDE 3/6 0.09 J 0.13 J 0.5 12S00401 0.13 NA 1200 N 120 30 N 34
Body Weight, 
Neurological, 

Thyroid
30 4.3E-03 No BSL

Petroleum Hydrocarbons  (mg/kg)
TTNUS001 TRPH 6/6 10.6 56.8 --- 12S00501 56.8 NA --- --- 340 N 460 Multiple endpoints 170 1.7E-01 No BSL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)
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CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned 
Screening Levels 

based on Region 9 
Residential PRGs (6)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/   

Non-apportioned 
Residential SCTL 

Ratio >3 ? (11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)

Footnotes: Definitions:
1     Sample and duplicate are counted as two separate samples when determining the minimum and maximum detected concentrations. C = Carcinogen.
2    Values  presented are sample-specific quantitation limits. CAS = Chemical abstract services.
3    The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern.
4     To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in Appendix A. J = Estimated value.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background, that chemical was not selected as a COPC. N = Noncarcinogen.
5    USEPA Region 9 Preliminary Remediation Goals (PRGs), October 2002. NA = Not applicable/not available.
6     Apportioned COPC screening levels for carcinogens are determined by dividing the non-apportioned PRGs by the number of chemicals classified as carcinogens by Region 9.  For example,  6 chemicals detected in surface soil at Site 12 sat = Soil saturation concentration.
       are classified as carcinogens.  Therefore, the apportioned screening levels for carcinogens are the PRGs divided by 6.  For noncarcinogens,   the COPC screening level is based on a target hazard quotient of 0.1, as per USEPA Region 4
       guidelines (USEPA Region 4, May 2000). Rationale Codes:
7     Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  For Selection as a COPC:
8    2004 Proposed Florida SCTLs are presented in Comparison of Chapter 62-777, F.A.C. -  May 26, 1999 Values vs. Proposed February 26, 2004 Values, online at http://fdep.ifas.ufl.edu/   ASL = Above COPC screening level
9    Target organs are obtained from Table II, Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.
10   Values of the simple apportioned SCTLs are determined by dividing the non-apportioned SCTL by the number carcinogenic chemicals or by the number of target organs for noncarcinogens as defined by Chapter 62-777 F.A.C.  For example,  5 chemicals classified For Elimination as a COPC:
       as carcinogens were detected in surface soil at Site 12.  Therefore, the apportioned SCTL value for carcinogens is the non-apportioned SCTL divided by 5.  For noncarcinogens,  neurological effects were identified as the target organ for 5 chemicals.   BKG = Within background levels.
       Therefore, the apportioned SCTLs for these chemicals are the non-apportioned values divided by 5.  Note that the non-apportioned SCTLs for barium, cadmium, copper, nickel, vanadium, and cyanide are based on acute toxicity considerations.   BSL = Below COPC screening level
11    According to the proposed Florida Rule 62-780, a chemical is identified as a COC if the maximum concentration is greater than 3 times the non-apportioned SCTL.   NUT = Essential nutrient.
12   A chemical is selected as a COPC if the maximum detected concentration exceeds either the USEPA or Florida apportioned risk-based screening levels,  or is greater than 3 times the non-apportioned SCTL,
      and if site concentrations exceed facility background levels (for metals).  
13   NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.
14   NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum detected concentration did not exceed the applicable PRG or SCTL.

Associated Samples:
12S00101
12S00201
12S00301
12S00401
12S00501
12S00601



TABLE 6-2

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 12, TETRAETHYL LEAD DISPOSAL AREA
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA

CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned 
Screening Levels 

based on Region 9 
Residential PRGs (6)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/   

Non-apportioned 
Residential SCTL 

Ratio >3 ? (11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Volatile Organics  (mg/kg)
75-09-2 METHYLENE CHLORIDE 1/2 0.001 J 0.001 J 0.011 12B00102 0.001 NA (13) 9.1 C 2.3 16 C 17 --- 5 6.3E-05 No BSL
Semivolatile Organics  (mg/kg)
84-66-2 DIETHYL PHTHALATE 1/2 0.83 0.83 0.37 - 0.39 12B00101 0.83 NA 49000 N 4900 54000 N 61000 Body Weight 18000 1.5E-05 No BSL
Inorganics  (mg/kg)
7429-90-5 ALUMINUM 10/10 5260 25400 --- 12B00101 25400 no 76000 N 7600 72000 N 80000 Body Weight 24000 3.5E-01 No BKG
7440-38-2 ARSENIC 10/10 0.53 J 5.3 --- 12B00101 5.3 no 0.39 C 0.10 0.8 C 2.1 --- 0.27 6.6E+00 No BKG
7440-39-3 BARIUM 10/10 7.7 J 18.8 J --- 12-SS-01 18.8 NE (14) 5400 N 540 110 N 120 Cardiovascular 110 1.7E-01 No BSL

7440-41-7 BERYLLIUM 4/10 0.1 J 0.24 J 0.07 - 0.11 12-SS-01 0.24 NE 150 N 15 120 N 120 Gastrointestinal, 
Respiratory 40 2.0E-03 No BSL

7440-43-9 CADMIUM 7/10 0.16 J 0.57 J 0.15 - 0.28 12B00101 0.57 NE 37 N 3.7 75 N 82 Kidney 75 7.6E-03 No BSL
7440-70-2 CALCIUM 10/10 230 J 5960 --- 12-SS-01 5960 NE --- --- --- --- --- --- --- No NUT
7440-47-3 CHROMIUM 10/10 5.8 19.9 --- 12B00101 19.9 NE 210 C 53 210 C 210 --- 70 9.5E-02 No BSL

7440-48-4 COBALT 5/10 1.1 J 1.6 J 0.51 - 1.2 12-SS-08 1.6 NE 900 C 225 4700 N 1700

Cardiovascular, 
Immunological, 
Neurological, 
Reproductive

1180 3.4E-04 No BSL

7440-50-8 COPPER 8/10 3.9 J 7.2 2.9 - 6.3 12-SS-05 7.2 NE 3100 N 310 110 N 150 Gastrointestinal 110 6.5E-02 No BSL

7439-89-6 IRON 10/10 3780 16100 --- 12B00101 16100 no 23000 N 2300 23000 N 53000 Blood,          
Gastrointestinal 7670 7.0E-01 No BKG

7439-92-1 LEAD 10/10 3.4 J 29.9 --- 12-SS-01 29.9 NE 400 400 400 400 --- 400 7.5E-02 No BSL
7439-95-4 MAGNESIUM 10/10 96.7 J 1130 --- 12-SS-01 1130 NE --- --- --- --- --- --- --- No NUT
7439-96-5 MANGANESE 10/10 4.9 222 --- 12-SS-01 222 no 1800 N 180 1600 N 3500 Neurological 400 1.4E-01 No BKG

7439-97-6 MERCURY 5/10 0.03 J 0.04 J 0.01 - 0.03 12-SS-01, 12-SS-02, 
12B00101, 12B00101-D 0.04 NE 23 N 2.3 3.4 N 3 Neurological 0.85 1.2E-02 No BSL

7440-02-0 NICKEL 6/10 1.9 J 3.3 J 1.6 - 1.7 12-SS-08 3.3 NE 1600 N 160 110 N 340 Body Weight 110 3.0E-02 No BSL
7440-09-7 POTASSIUM 9/10 81.2 J 232 J 70.2 - 166 12-SS-01 232 NE --- --- --- --- --- --- --- No NUT

7782-49-2 SELENIUM 6/10 0.16 J 0.27 J 0.13 - 0.24 12-SS-08 0.27 NE 390 N 39 390 N 440 Hair Loss, 
Neurological, Skin 97.5 6.9E-04 No BSL

7440-23-5 SODIUM 8/10 169 J 225 J 33.4 - 49.8 12-SS-01 225 NE --- --- --- --- --- No NUT
7440-62-2 VANADIUM 10/10 10.3 J 41.7 --- 12B00101 41.7 no 550 N 55 15 N 67 NOEL 15 2.8E+00 No BKG
7440-66-6 ZINC 8/10 5.8 J 12.6 J 3 - 8.2 12-SS-04 12.6 NE 23000 N 2300 23000 N 26000 Blood 11500 5.5E-04 No BSL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.
Associated Samples:
12B00101

Footnotes: Definitions: 12B00101-AVG
1     Sample and duplicate are counted as two separate samples when determining the minimum and maximum detected concentrations. C = Carcinogen. 12B00101-D
2    Values  presented are sample-specific quantitation limits. CAS = Chemical abstract services. 12B00102
3    The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern. 12-SS-01
4     To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in Appendix A. J = Estimated value. 12-SS-02
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background, that chemical was not selected as a COPC. N = Noncarcinogen. 12-SS-03
5    USEPA Region 9 Preliminary Remediation Goals (PRGs), October 2002. NA = Not applicable/not available. 12-SS-04
6     Apportioned COPC screening levels for carcinogens are determined by dividing the non-apportioned PRGs by the number of chemicals classified as carcinogens by Region 9.  For example,  4 chemicals detected in subsurface soil at Site 12. sat = Soil saturation concentration. 12-SS-04-AVG
       are classified as carcinogens.  Therefore, the apportioned screening levels for carcinogens are the PRGs divided by 4.  For noncarcinogens,   the COPC screening level is based on a target hazard quotient of 0.1, as per USEPA Region 4 12-SS-04-D
       guidelines (USEPA Region 4, May 2000). Rationale Codes: 12-SS-05
7     Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  For Selection as a COPC: 12-SS-06
8    2004 Proposed Florida SCTLs are presented in Comparison of Chapter 62-777, F.A.C. -  May 26, 1999 Values vs. Proposed February 26, 2004 Values, online at http://fdep.ifas.ufl.edu/   ASL = Above COPC screening level 12-SS-07
9    Target organs are obtained from Table II, Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999. 12-SS-08
10   Values of the simple apportioned SCTLs are determined by dividing the non-apportioned SCTL by the number carcinogenic chemicals or by the number of target organs for noncarcinogens as defined by Chapter 62-777 F.A.C.  For example, For Elimination as a COPC:
       3 carcinogens were detected in subsurface soil at Site 12.  Therefore, the apportioned SCTL value for carcinogens is the non-apportioned SCTL divided by 3.  For noncarcinogens,  neurological effects were identified as the target organ for 4 chemicals.   BKG = Within background levels.
       Therefore, the apportioned SCTLs for these chemicals are the non-apportioned values divided by 4.  Note that the non-apportioned SCTLs for barium, cadmium, copper, nickel, vanadium, and cyanide are based on acute toxicity considerations.   BSL = Below COPC screening level
11   According to the proposed Florida Rule 62-780, a chemical is identified as a COC if the maximum concentration is greater than 3 times the non-apportioned SCTL, and, for metals, if site concentrations exceed background levels.   NUT = Essential nutrient.
12   A chemical is selected as a COPC if the maximum detected concentration exceeds either the USEPA or Florida apportioned risk-based screening levels,  or is greater than 3 times the non-apportioned SCTL,
      and if site concentrations exceed facility background levels (for metals).  
13   NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.
14   NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum detected concentration did not exceed the applicable PRG or SCTL.

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)



TABLE 6-3

SUMMARY OF CANCER RISKS AND HAZARD INDICES
SITE 12, TETRAETHYL LEAD DISPOSAL AREA

RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT
NAVAL AIR STATION, WHITING FIELD

MILTON FIELD, FLORIDA

Receptor Media Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5

Hypothetical Future Residents Surface Soil 2E-07 - - - - - - 0.004 - -
Subsurface Soil NE - - - - - - NE - -

Industrial Workers Surface Soil 4E-08 - - - - - - 0.0004 - -
Subsurface Soil NE - - - - - - NE - -

Construction Workers Surface Soil 1E-08 - - - - - - 0.001 - -
Subsurface Soil NE - - - - - - NE - -

Maintenance Workers Surface Soil 1E-08 - - - - - - 0.00004 - -

Adolescent Recreational Users Surface Soil 2E-08 - - - - - - 0.0001 - -

Adult Recreational Users Surface Soil 1E-08 - - - - - - 0.00007 - -

Lifelong Recreational Users Surface Soil 3E-08 - - - - - - NA - -

Notes:
NE - Not evaluated.  There were no COPCs identified for subsurface soil.
NA - Not applicable.
HI - Hazard Index.



TABLE 6-4

FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 12, TETRAETHYL LEAD DISPOSAL AREA
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Semivolatile Organics  (mg/kg)
50-32-8 BAP EQUIVALENT 0.005 J 0.005 0.1 C 5.2E-02 NA (6) No maximum < SCTL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 0.051 J 0.051 76 C 6.7E-04 NA No maximum < SCTL
206-44-0 FLUORANTHENE 0.068 J 0.068 2900 N 2.3E-05 NA No maximum < SCTL
129-00-0 PYRENE 0.055 J 0.055 2200 N 2.5E-05 NA No maximum < SCTL

Pesticides PCBs  (mg/kg)
60-57-1 DIELDRIN 0.013 0.013 0.07 C 1.9E-01 NA No maximum < SCTL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 15300 15300 72000 N 2.1E-01 no No maximum < SCTL
7440-38-2 ARSENIC 3.8 3.8 0.8 C 4.8E+00 no No (8)
7440-39-3 BARIUM 14.5 J 14.5 110 N 1.3E-01 no No maximum < SCTL
7440-41-7 BERYLLIUM 0.14 J 0.14 120 N 1.2E-03 NE (7) No maximum < SCTL
7440-43-9 CADMIUM 0.41 J 0.41 75 N 5.5E-03 NE No maximum < SCTL
7440-70-2 CALCIUM 985 J 985 --- --- NE No Essential Nutrient
7440-47-3 CHROMIUM 20.3 20.3 210 C 9.7E-02 NE No maximum < SCTL
7440-48-4 COBALT 0.96 J 0.96 4700 N 2.0E-04 NE No maximum < SCTL
7440-50-8 COPPER 5.8 J 5.8 110 N 5.3E-02 NE No maximum < SCTL
7439-89-6 IRON 9200 9200 23000 N 4.0E-01 no No (8)
7439-92-1 LEAD 15.6 12.3 400 --- NE No maximum < SCTL
7439-95-4 MAGNESIUM 161 J 161 --- --- NE No maximum < SCTL
7439-96-5 MANGANESE 156 156 1600 N 9.8E-02 no No maximum < SCTL
7439-97-6 MERCURY 0.04 J 0.04 3.4 N 1.2E-02 NE No maximum < SCTL
7440-02-0 NICKEL 5.2 J 5.2 110 N 4.7E-02 NE No maximum < SCTL
7440-09-7 POTASSIUM 131 J 131 --- --- NE No maximum < SCTL
7782-49-2 SELENIUM 0.36 J 0.36 390 N 9.2E-04 NE No maximum < SCTL
7440-23-5 SODIUM 188 J 188 --- --- NE No maximum < SCTL
7440-62-2 VANADIUM 26.8 26.8 15 N 1.8E+00 no No (8)
7440-66-6 ZINC 8.4 8.4 23000 N 3.7E-04 NE No maximum < SCTL

Miscellaneous Parameter  (mg/kg)
57-12-5 CYANIDE 0.13 J 0.13 30 N 4.3E-03 NA No maximum < SCTL

Petroleum Hydrocarbons  (mg/kg)
TTNUS001 TRPH 56.8 56.8 340 N 1.7E-01 NA No maximum < SCTL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Maximum 
Concentration 

(1)



TABLE 6-4

FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 12, TETRAETHYL LEAD DISPOSAL AREA
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations
       performed by the USEPA's ProUCL software and presented in Appendix A.
3    Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
4    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in
       Appendix A. If the site data to background data comparisons determine that the site concentrations of a constituent were not significantly different from background, that chemical was
       not selected as a potential COC.
5    A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
6    NA - Not Applicable.   According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
7    NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum concentration
       did not exceed the applicable SCTL.
8   These metals are not known to be associated with past practices or processes at Site 12 and the concentrations in soil at the site are considered to be naturally occurring or representative
      of anthropogenic background levels.  Therefore, these constituents are not selected as potential COCs for the site.

Associated Samples: Definitions:
12S00101 C = Carcinogen.
12S00201 CAS = Chemical abstract services.
12S00301 COPC = Chemical of potential concern.
12S00401 J = Estimated value.
12S00501 N = Noncarcinogen.
12S00601 NA = Not applicable/not available.



TABLE 6-5

COMPARISON TO SOIL SATURATION LIMIT - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 12, TETRAETHYL LEAD DISPOSAL AREA
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA

CAS No. Parameter Frequency of 
Detection

Exposure Point 
Concentration  

(2)

Sample of Maximum 
Detection

Site above 
Background 

?(3)

Soil Saturation 
Limit, Csat (4)

Semivolatile Organics  (mg/kg)
50-32-8 BAP EQUIVALENT 1/6 0.005 J 0.005 12S00501 NA (5) ---
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 2/6 0.051 J 0.051 12S00501 NA 31000
206-44-0 FLUORANTHENE 1/6 0.068 J 0.068 12S00501 NA ---
129-00-0 PYRENE 1/6 0.055 J 0.055 12S00501 NA 85

Pesticides PCBs  (mg/kg)
60-57-1 DIELDRIN 3/6 0.013 0.013 12S00501 NA ---

Petroleum Hydrocarbons  (mg/kg)
TTNUS001 TRPH 6/6 56.8 56.8 12S00501 NA ---

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical
       tests and calculations performed by the USEPA's ProUCL software and presented in Appendix A.
3    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background,
       that chemical was not selected as a potential COPC.
4    Soil Saturation Limits (CSAT),  Table 8, Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
5    NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.

Associated Samples:
12S00101 12S00401
12S00201 12S00501
12S00301 12S00601

Maximum 
Concentration 

(1)



TABLE 6-6

FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 12, TETRAETHYL LEAD DISPOSAL AREA
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Volatile Organics  (mg/kg)
75-09-2 METHYLENE CHLORIDE 0.001 J 0.001 16 C 6.3E-05 NA (6) No maximum < SCTL
Semivolatile Organics  (mg/kg)
84-66-2 DIETHYL PHTHALATE 0.83 0.83 54000 N 1.5E-05 NA No maximum < SCTL
Inorganics  (mg/kg)
7429-90-5 ALUMINUM 25400 13400 72000 N 3.5E-01 no No maximum < SCTL
7440-38-2 ARSENIC 5.3 2.2 0.8 C 6.6E+00 no No (8)
7440-39-3 BARIUM 18.8 J 14.7 110 N 1.7E-01 NE (7) No maximum < SCTL
7440-41-7 BERYLLIUM 0.24 J 0.12 120 N 2.0E-03 NE No maximum < SCTL
7440-43-9 CADMIUM 0.57 J 0.35 75 N 7.6E-03 NE No maximum < SCTL
7440-70-2 CALCIUM 5960 2920 --- --- NE No Essential Nutrient
7440-47-3 CHROMIUM 19.9 12.2 210 C 9.5E-02 NE No maximum < SCTL
7440-48-4 COBALT 1.6 J 1.6 4700 N 3.4E-04 NE No maximum < SCTL
7440-50-8 COPPER 7.2 5.9 110 N 6.5E-02 NE No maximum < SCTL
7439-89-6 IRON 16100 8180 23000 N 7.0E-01 no No (8)
7439-92-1 LEAD 29.9 10.2 400 --- NE No maximum < SCTL
7439-95-4 MAGNESIUM 1130 415 --- --- NE No Essential Nutrient
7439-96-5 MANGANESE 222 157 1600 N 1.4E-01 no No maximum < SCTL

7439-97-6 MERCURY 0.04 J 0.031 3.4 N 1.2E-02 NE No maximum < SCTL

7440-02-0 NICKEL 3.3 J 2.8 110 N 3.0E-02 NE No maximum < SCTL
7440-09-7 POTASSIUM 232 J 193 --- --- NE No Essential Nutrient
7782-49-2 SELENIUM 0.27 J 0.24 390 N 6.9E-04 NE No maximum < SCTL
7440-23-5 SODIUM 225 J 191 --- --- NE No Essential Nutrient
7440-62-2 VANADIUM 41.7 25.4 15 N 2.8E+00 no No (8)
7440-66-6 ZINC 12.6 J 10.1 23000 N 5.5E-04 NE No maximum < SCTL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Maximum 
Concentration 

(1)



TABLE 6-6

FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 12, TETRAETHYL LEAD DISPOSAL AREA
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations
       performed by the USEPA's ProUCL software and presented in Appendix A.
3    Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
4    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in
       Appendix A. If the site data to background data comparisons determine that the site concentrations of a constituent were not significantly different from background, that chemical was
       not selected as a potential COC.
5    A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
6    NA - Not Applicable.   According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
7    NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum concentration
       did not exceed the applicable SCTL.
8   These metals are not known to be associated with past practices or processes at Site 12 and the concentrations in soil at the site are considered to be naturally occurring or representative
      of anthropogenic background levels.  Therefore, these constituents are not selected as potential COCs for the site.

Associated Samples: Definitions:
12B00101 12-SS-04 C = Carcinogen.
12B00101-AVG 12-SS-04-AVG CAS = Chemical abstract services.
12B00101-D 12-SS-04-D COPC = Chemical of potential concern.
12B00102 12-SS-05 J = Estimated value.
12-SS-01 12-SS-06 N = Noncarcinogen.
12-SS-02 12-SS-07 NA = Not applicable/not available.
12-SS-03 12-SS-08



TABLE 6-7

COMPARISON TO SOIL SATURATION LIMIT - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 12, TETRAETHYL LEAD DISPOSAL AREA
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA

CAS No. Parameter Frequency of 
Detection

Exposure Point 
Concentration  (2)

Sample of Maximum 
Detection

Site above 
Background 

?(3)

Soil Saturation 
Limit, Csat (4)

Volatile Organics  (mg/kg)
75-09-2 METHYLENE CHLORIDE 1/2 0.001 J 0.001 12B00102 NA (5) 2400
Semivolatile Organics  (mg/kg)
84-66-2 DIETHYL PHTHALATE 1/2 0.83 0.83 12B00101 NA 2000

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical
       tests and calculations performed by the USEPA's ProUCL software and presented in Appendix A.
3    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background,
       that chemical was not selected as a potential COPC.
4    Soil Saturation Limits (CSAT),  Table 8, Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
5    NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.

Associated Samples:
12B00101 12-SS-01 12-SS-03 12-SS-05

12B00101-D 12-SS-01 12-SS-03 12-SS-05
12B00102 12-SS-02 12-SS-04
12B00102 12-SS-02 12-SS-04-D

Maximum 
Concentration (1)



7.0  SITE 13, SANITARY LANDFILL 

This section presents the results of the HHRA conducted for surface and subsurface soil samples 

collected at Site 13.  The assessment updates a risk evaluation presented in the 1999 RI report prepared 

for the Navy by HLA and was conducted using guidelines recommended in USEPA and proposed State 

of Florida regulations and guidelines.  The HHRA focuses on an evaluation of direct contact risk; an 

evaluation of the potential for chemical migration from soils to groundwater will be presented in the RI for 

Site 40 (the Basewide Groundwater Investigation). 

 

7.1 SITE DESCRIPTION 

Site 13 is approximately 4 acres in size and is located along the eastern facility boundary near the South 

Air Field. The site is rectangular in shape and oriented north to south.  The site was used as the primary 

sanitary landfill for NAS Whiting Field from 1979 to 1984.  During 1979, waste solvents and residue from 

paint-stripping operations may have been disposed at the site.  After 1979, the landfill reportedly received 

only general refuse and non-hazardous waste.  At the time of the RI fieldwork, buried wastes were not 

exposed at the land surface, and there were no indications of other past waste disposal practices (e.g., 

stained soil or stressed vegetation).   

 

The approximate location of Site 13 is shown on Figure 1-2 of the 1999 RI report.  There are currently no 

buildings at Site 13. 

 

No permanent surface water sources exist in the immediate vicinity of Site 13.  However, a vegetated "Y" 

drainage ditch borders the landfill to the west and south.  The general slope of the land is from northwest 

to southeast.  The landfill is depressed relative to the surrounding land surface, and surface water runoff 

typically ponds on site.  However, when there is surface runoff from the site, it drains toward Big 

Coldwater Creek located approximately 8,800 feet east of the site. 

 

Currently, Site 13 consists of exposed soil with sparse native grasses and scrub oak vegetative cover in 

the central area.  The bordering areas are predominantly covered with planted pine trees.  Site 13 is 

vacant, unused land at this time. 

 

7.2 SUMMARY OF PHASE IIA/IIB AND SUPPLEMENTAL FIELD INVESTIGATIONS FOR 
SOILS 

A surface soil assessment was conducted in two phases (Phase IIA and IIIB) during the RI of Site 13.  

Phase IIA included the collection of surface soil samples from five locations (13-SL-01 through 13-SL-05) 
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in 1992.  The 1995 Phase IIB investigation included the collection of five additional surface soil samples 

(13SO0101 through 13SO0501).  

 

The Phase IIA surface soil sample locations were based on observed surface conditions and co-located 

with geophysical surface anomalies.  The Phase IIA soil samples were collected from a depth interval of 0 

to 12 inches bgs and analyzed for TCL VOCs, SVOCs, pesticides and PCBs, TAL inorganics, and 

cyanide.  Based on the presence of chemicals previously detected at Site 13, the Phase IIB samples 

were collected from 0 to 12 inches bgs and also analyzed for TCL VOCs, SVOCs, pesticides and PCBs, 

TAL inorganics, and cyanide.  Because arsenic concentrations in the original Phase IIA and IIB 

investigations exceeded applicable screening criteria, an additional 19 surface soil samples were 

collected in August 1999 and analyzed for arsenic only (HLA, 1999).   

 

To characterize waste materials within the landfill, test pits were excavated where geophysical anomalies 

identified potential locations of buried materials.  The subsurface soil dataset for Site 13 consists of one 

subsurface soil sample collected from each of three test pits (TP-13-02, TP-13-03 and TP-13-05) 

excavated during the 1992 Phase IIA field investigation.  The Phase IIA subsurface soil samples were 

collected from depth intervals of 5 to 6, 8 to 10 and 8 to 9 feet bgs for test pits TP-13-02, TP-13-03, and 

TP-13-05, respectively, and analyzed for TCL VOCs, SVOCs, pesticides and PCBs, TAL inorganics, and 

cyanide. 

 

Descriptive statistics (i.e., frequency of detection, range of positive detections, range of non-detect 

results) for the target analytes detected in the surface and subsurface soil samples are presented in 

Tables 7-1 and 7-2, respectively.  The complete analytical database is included on the CD submitted with 

this report; a printout of the analytical database is provided in Appendix A. 

 

Most surface and subsurface soil sample locations are presented on Figure 3-2 of the 1999 RI report. 

 

7.3 SELECTION OF COPCS FOR HUMAN HEALTH RISK ASSESSMENT 

The direct contact, risk-based screening levels defined in Section 2 were used to select COPCs for Site 

13.  A discussion of the chemicals selected as COPCs (i.e., those chemicals detected at concentrations 

in excess of USEPA and FDEP direct contact exposure criteria) and the rationale for COPC selection are 

provided in the following paragraphs.  COPC selection tables for surface soil and subsurface soil are 

presented as Tables 7-1 and 7-2, respectively.   
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7.3.1 Surface Soil 

One VOC, three SVOCs, and 20 inorganics were detected in surface soil samples collected at Site 13.  A 

comparison of the maximum detected surface soil concentrations to screening levels based on USEPA 

Region 9 PRGs and FDEP SCTLs for residential exposures is presented in Table 7-1.  Also presented in 

Table 7-1 are the results of the site data-to-background data comparisons conducted as described in 

Appendix A.  Maximum concentrations of all chemicals were less than the direct contact, risk based 

COPC screening levels with the exception of aluminum, arsenic, iron, manganese, and vanadium.  

Although concentrations of aluminum, arsenic, iron, manganese, and vanadium in surface soil exceeded 

the screening criteria these inorganics are not known to be associated with past practices or processes at 

any NAS Whiting Field sites.  Also, surface soils associated with NAS Whiting Field landfills are 

composed of natural soil covers and do not reflect subsurface contents.  Therefore, these inorganics were 

not retained as COPCs for direct contact exposures to surface soil at the Site 13.  Additionally, the site-

specific values for these inorganics are within the range of levels found at NAS Whiting Field and/or of 

naturally occurring levels throughout the southeastern United States.  The Remedial Investigation (RI) for 

NAS Whiting Field Site 40, Basewide Groundwater, contains the appendix “Inorganics in Soil at NAS 

Whiting Field”, presenting the technical basis for this determination.  Considering the information 

presented above, aluminum, arsenic, iron, manganese, and vanadium are not considered COPCs for Site 

13 surface soils.  Therefore, no chemicals were retained as COPCs for direct contact exposures to 

surface soil at the Site 13. 

 

7.3.2 Subsurface Soil 

Seven VOCs, five SVOCs, 20 inorganics, and cyanide were detected in three subsurface soil samples 

collected at Site 13.  A comparison of the maximum detected subsurface soil concentrations to screening 

levels based on USEPA Region 9 PRGs and FDEP SCTLs for residential exposures is presented in 

Table 7-2.  Also presented in Table 7-2 are the results of the site data-to-background data comparisons 

conducted as described in Appendix A.   

 

Mercury was the only chemical detected at a concentration in excess of direct contact, risk based COPC 

screening levels and background concentrations, and was retained as a COPC for subsurface soil at Site 

13.  Concentrations of mercury exceeded the simple apportioned PRG and simple apportioned and non-

apportioned SCTLs but were less than the non-apportioned PRG. 

 

Concentrations of aluminum, antimony, arsenic, chromium, iron, and vanadium also exceeded the 

screening criteria.  Although concentrations of aluminum, arsenic, iron, and vanadium in the subsurface 

soils exceeded the screening criteria these inorganics are not known to be associated with past practices 

or processes at any NAS Whiting Field Sites.  Therefore, these inorganics were not retained as COPCs 
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for direct contact exposures to subsurface soil at the Site 13.  Additionally, the site-specific values for 

these inorganics are within the range of levels found at NAS Whiting Field and/or of naturally occurring 

levels throughout the southeastern United States.  The Remedial Investigation (RI) for NAS Whiting Field 

Site 40, Basewide Groundwater, contains the appendix “Inorganics in Soil at NAS Whiting Field”, 

presenting the technical basis for this determination.  Considering the information presented above, 

aluminum, arsenic, iron, and vanadium are not considered COPCs for Site 12 subsurface soils.  

 

Antimony and chromium were not selected as COPCs based on the site data-to-background data 

comparisons presented in Appendix A. 

 

7.4 RISK CHARACTERIZATION 

This section provides a characterization of potential human health risks associated with potential 

exposures to chemicals in surface and subsurface soils at Site 13.  As discussed in Section 2, potential 

risks were estimated for five receptors (the hypothetical future resident, the typical industrial worker, the 

construction worker, the maintenance worker, and the recreational user) using USEPA and proposed 

FDEP risk assessment guidance.  The results of the risk characterization are discussed below. 

 

7.4.1 Risk Characterization Using USEPA Guidelines 

This section contains a summary of the results of the risk characterization for Site 13 conducted 

according to USEPA guidance.  Quantitative risk estimates for potential human receptors were developed 

for those chemicals identified as COPCs in Section 7.3.  Potential risks and HIs were calculated using the 

methodology presented in Section 2 and are summarized in Table 7-3.  The results are discussed below.  

Chemical-specific risks for Site 13 are presented in Appendix B.  No COPCs were retained for surface soil 

at Site 13; therefore, risks were only calculated for exposures to subsurface soil. 

 

Non-carcinogenic Risk 

Cumulative HIs estimated for exposures to mercury in subsurface soil by all receptors were less than 1, 

indicating that adverse, non-carcinogenic effects are not anticipated under the conditions established in 

the exposure assessment.  

 

Carcinogenic Risk 

CSFs are not available for the mercury, the only COPC selected for Site 13; therefore, ILCRs were not 

calculated. 
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7.4.2 Risk Characterization Using State of Florida Guidelines 

This section contains a summary of the results of the risk characterization for Site 13 conducted 

according to proposed Florida Rule 62-780 FAC as discussed in Section 2.  The results are summarized 

in Tables 7-4 through 7-8 and are discussed below. 

 

7.4.2.1 Surface Soil 

Level 1 Evaluation (Residential) 

Table 7-4 presents a comparison of maximum detected concentrations and EPCs for surface soil to the 

FDEP residential SCTLs.  Maximum detected concentrations and EPCs for all chemicals approximated or 

were less than the Level 1 SCTLs with the exception of arsenic, iron, and vanadium.  The maximum 

detected concentrations of arsenic and vanadium also exceeded three times the residential SCTLs.  

However, please see the preceding discussion (Section 7.3.1) regarding these metals.  No chemicals 

were retained as COCs for residential exposures to surface soil at Site 13. 

 

As shown in Table 7-5, the concentrations of all organics in surface soil were significantly less than Csat 

concentrations, indicating free product is not present in surface soil. 

 

Level 2 (Industrial) and Level 3 (Recreational) Evaluations 

No COCs were identified in the Level 1 evaluation; consequently, Level 2 and Level 3 evaluations were 

not required. 

 

7.4.2.2 Subsurface Soil 

Level 1 Evaluation (Residential) 

Table 7-6 presents a comparison of maximum detected concentrations and EPCs for subsurface soil to 

FDEP residential SCTLs.  The following chemical was identified as exceeding the Level 1 SCTL and 

background concentrations, and was retained as a potential COC for residential exposures to subsurface 

soil at Site 13: 

 

• Mercury 

 

The maximum detected concentration and EPCs for arsenic and vanadium also exceeded the Level 1 

criteria, and the maximum detected concentration of arsenic exceeded three times the residential SCTL.  

However, please see the preceding discussion (Section 7.3.2) regarding these metals.  Arsenic and 
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vanadium were not retained as COCs for residential exposures to subsurface soil at the Site 13.  The 

maximum detected concentrations of all organics were less than three times the residential SCTLs.   

 

As shown in Table 7-7, the concentrations of all organics in subsurface soil were significantly less than 

Csat concentrations, indicating free product is not present in subsurface soil. 

 

Level 2 Evaluation (Industrial) 

The results of the Level 1 evaluation identified mercury as a potential COC; therefore, a Level 2 

evaluation was conducted.  A comparison of maximum detected concentrations and EPCs for subsurface 

soil to FDEP industrial SCTLs is presented in Table 7-8. The maximum detected mercury concentration 

did not exceed the FDEP industrial SCTL; therefore, mercury was not retained as a COC for industrial 

exposures to subsurface soil.  The maximum detected concentration of arsenic exceeded the Level 2 

SCTL.  However, please see the preceding discussion (Section 7.3.2) regarding arsenic.  Arsenic was not 

retained as a COC for industrial exposures to subsurface soil at the Site 13.  Thus, there were no 

chemicals retained as COCs for subsurface soils at Site 13 for the Level 2 evaluation. 

 

Level 3 Evaluation (Recreational) 

No potential COCs were identified in the Level 2 evaluation; consequently, a Level 3 evaluation was not 

required. 

 

7.5 SITE-SPECIFIC UNCERTAINTY ANALYSIS 

A summary of the uncertainties associated with the baseline HHRA, including a discussion of how they 

may affect the interpretation of the final risk estimates, is provided in this section. 

 

7.5.1 Qualitative Risk Evaluation of Metals Eliminated as COPCs Based on Background 

COPCs for the Site 13 were selected using available background concentrations for soil.  Aluminum, 

arsenic, iron, manganese, and vanadium in surface soil and aluminum, antimony, arsenic, chromium, 

iron, and vanadium in subsurface soil were eliminated as COPCs, in part, on the basis of background 

concentrations.  The following table provides a qualitative risk evaluation of these metals by comparing 

the maximum detected concentrations to their respective FDEP residential SCTLs.   
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Maximum Detected Concentration 
(mg/kg) 

Chemical 

Surface Soil Subsurface Soil 

FDEP SCTL 
(mg/kg) 

Aluminum 38,300 23,900 72,000 
Arsenic 7.2 6.5 0.8 
Antimony NA 3.7 27 
Chromium NA 21 210 
Iron 23,500 16,200 23,000 
Manganese 407 NA 1,600 
Vanadium 62.4 44.6 15 
 
NA: Not applicable 

 

The SCTLs presented for aluminum, antimony, iron, manganese, and vanadium are based on the 

potential for non-cancer health effects.  The maximum detected concentration of aluminum in surface soil 

is approximately one-half of the SCTL, and the maximum detected concentration in subsurface soil is 

approximately one-third of the SCTL.  The maximum detected concentration of iron in surface soil 

marginally exceeds the SCTL, and the maximum detected concentration is subsurface soil is 

approximately two-thirds of the SCTL.  RfDs for aluminum and iron are based on allowable intakes rather 

than on adverse effect levels; consequently, an exceedance of the SCTL is not a definitive indication of 

the potential for adverse non-cancer health effects.  The maximum antimony concentration in subsurface 

soils is less than 20 percent of the relevant SCTL.  The maximum detected concentration of manganese 

in surface soil is approximately one-fourth of the SCTL.  The maximum detected concentration of 

vanadium in surface soil is approximately 4 times greater than its SCTL, and the maximum detected 

concentration in subsurface soil is approximately 3 times greater than the SCTL.  The residential SCTL 

for vanadium is based on acute exposures to soil by a child (the “pica” soil exposure scenario); as a point 

of comparison, a residential SCTL based on chronic exposures is 510 mg/kg.  The maximum detected 

concentration of chromium in the subsurface soils in one-tenth of the SCTL. 

 

The SCTL presented for arsenic is based on the potential for cancer effects and represents the 1 x 10-6 

(one-in-one million) cancer risk level (the values are the COPC screening levels used in this HHRA).  

SCTLs representing the 1 x 10-5 and 1 x 10-4 cancer risk levels would be 10 and 100 times, respectively, 

greater than the values presented for the 1 x 10-6 cancer risk level.  Consequently, the maximum detected 

concentrations of arsenic in surface and subsurface soil exceed the 1 x 10-6 cancer risk level but not the 

1 x 10-5 and 1 x 10-4 risk levels. 
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7.5.2  Limited Subsurface Soil Dataset 

Three subsurface soil samples only were collected for chemical analysis during the field investigation at 

Site 13.  However, the subsurface soil samples were collected from test pits excavated at locations where 

geophysical anomalies identified the potential locations of buried materials. 

 

7.6 SUMMARY AND CONCLUSIONS 

A HHRA was conducted for the chemical concentrations detected in 29 surface soil and three subsurface 

soil samples collected at Site 13.  The evaluation was conducted using both USEPA and State of Florida 

regulations and guidelines for HHRA.  The risk assessment considered five receptors, the hypothetical 

future resident, the typical industrial worker, the construction worker, the maintenance worker, and the 

recreational user/trespasser, assuming exposure via the ingestion, dermal contact, and inhalation routes 

of exposure.  However, with the possible exception of the maintenance worker, none of these receptors 

are currently contacting surface or subsurface soils at Site 13.  The risk evaluations performed using 

USEPA guidelines and State of Florida regulations and guidelines yielded comparable results. 

 

No chemicals were selected as COPCs for the surface soil.  Mercury was the only chemical selected as a 

COPC for subsurface soil and evaluated in the quantitative HHRA conducted per USEPA guidelines.  The 

non-cancer risk estimates (i.e., HIs) for mercury did not exceed 1 for any of the receptors evaluated.  

Consequently, adverse, non-carcinogenic health affects are not anticipated under the conditions defined 

for the exposure assessment.  Cancer risk estimates were not calculated because mercury is not a 

carcinogenic chemical. 

 

The risk assessment conducted per the State of Florida regulations and guidelines evaluated risks to a 

hypothetical future resident and a typical industrial worker using the published SCTLs for the residential 

and industrial land use scenarios, respectively.  Additionally, risks to a hypothetical future recreational 

user were evaluated using SCTLs specifically developed for this risk assessment as allowed in the State 

of Florida regulations and guidelines.  No chemicals were selected as potential COCs for surface soil.  

Mercury was selected as a potential COC for subsurface soils (residential land use scenario only; Level 1 

SCTLs).  However, the State of Florida residential SCTL (3.4 mg/kg) for mercury in soils conservatively 

assumes that elemental mercury, a volatile metal, is present in the soil.  Risks associated with the 

inhalation route of exposure significantly impact the SCTL.  In contrast, the USEPA Region 9 residential 

PRG table presents a value for mercury and compounds (23 mg/kg) but does not specifically present a 

PRG for elemental mercury in soils (i.e., the preparers of the table did not automatically assume 

elemental mercury would be present in soils).  Although it is plausible elemental mercury could be present 

in a sanitary landfill due to the disposal of thermometers, etc., it is unlikely that elemental mercury is the 

predominant form of mercury in the landfill.  The maximum detected mercury concentration in subsurface 
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soils (4.2 mg/kg) marginally exceeds the State of Florida SCTL for residential soils.  As indicated in the 

preceding paragraph, adverse, non-carcinogenic health effects are not anticipated under the conditions 

established in the exposure assessment. 
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CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned 
Screening Levels 

based on Region 9 
Residential PRGs (6)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/   

Non-apportioned 
Residential SCTL 

Ratio >3 ? (11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Volatile Organics  (mg/kg)
75-09-2 METHYLENE CHLORIDE 4/10 0.004 J 0.008 J 0.011 - 0.017 13SO0501 0.008 NA (13) 9.1 C 2 16 C 17 --- 4 8.8E-04 No BSL

Semivolatile Organics  (mg/kg)
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 4/10 0.064 J 0.45 0.37 - 0.39 13-SL-04 0.45 NA 35 C 7 76 C 72 --- 19 1.3E-02 No BSL

206-44-0 FLUORANTHENE 1/10 0.051 J 0.051 J 0.37 - 0.4 13-SL-01 0.051 NA 2300 N 230 2900 N 3200 Blood, Kidney , 
Liver 970 2.2E-05 No BSL

129-00-0 PYRENE 1/10 0.061 J 0.061 J 0.37 - 0.4 13-SL-01 0.061 NA 2300 N 230 2200 N 2400 Kidney 1100 2.7E-05 No BSL
Inorganics  (mg/kg)

7429-90-5 ALUMINUM 10/10 8070 38300 --- 13SO0301 38300 no 76000 N 7600 72000 N 80000 Body Weight 36000 5.0E-01 No BKG
7440-38-2 ARSENIC 29/29 1.6 J 7.2 --- 13SO0701 7.2 no 0.39 C 0.08 0.8 C 2.1 --- 0.2 1.8E+01 No BKG
7440-39-3 BARIUM 10/10 5.9 J 26.6 J --- 13SO0101 26.6 no 5400 N 540 110 N 120 Cardiovascular 110 4.9E-03 No BSL,BKG

7440-41-7 BERYLLIUM 4/10 0.06 J 0.16 J 0.06 - 1 13-SL-04 0.16 NE (14) 150 N 15 120 N 120 Gastrointestinal, 
Respiratory 40 1.1E-03 No BSL

7440-70-2 CALCIUM 10/10 34.2 J 525 J --- 13-SL-01 525 NE --- --- --- --- --- --- --- No NUT
7440-47-3 CHROMIUM 10/10 6.9 27.9 --- 13SO0301 27.9 NE 210 C 42 210 C 210 --- 52.5 1.3E-01 No BSL

7440-48-4 COBALT 9/10 0.48 J 1.9 J 0.34 13SO0101 1.9 NE 900 C 180 4700 N 1700

Cardiovascular, 
Immunological, 
Neurological, 
Reproductive

1180 2.1E-03 No BSL

7440-50-8 COPPER 6/10 4 9.2 5 13-SL-01 9.2 NE 3100 N 310 110 N 150 Gastrointestinal 110 3.0E-03 No BSL

7439-89-6 IRON 10/10 4960 23500 --- 13SO0301 23500 no 23000 N 2300 23000 N 53000 Blood,          
Gastrointestinal 7670 1.0E+00 No BKG

7439-92-1 LEAD 10/10 3.2 10.5 --- 13-SL-04 10.5 NE 400 400 400 400 --- 400 2.6E-02 No BSL
7439-95-4 MAGNESIUM 10/10 50.6 J 203 J --- 13SO0301 203 NE --- --- --- --- --- --- No NUT
7439-96-5 MANGANESE 10/10 18.7 407 J --- 13SO0101 407 no 1800 N 180 1600 N 3500 Neurological 400 2.3E-01 No BKG

7439-97-6 MERCURY 10/10 0.01 J 0.05 J --- 13-SL-02, 13-SL-05,     
13-SL-05-D 0.05 NE 23 N 2.3 3.4 N 3 Neurological 0.85 2.2E-03 No BSL

7440-02-0 NICKEL 7/10 2.8 J 6.7 J 2.4 - 2.5 13SO0301 6.7 NE 1600 N 160 110 N 340 Body Weight 110 4.2E-03 No BSL
7440-09-7 POTASSIUM 1/10 150 J 150 J 132 - 1000 13SO0301 150 NE --- --- --- --- --- --- --- No NUT

7782-49-2 SELENIUM 1/10 0.27 J 0.27 J 0.46 - 1 13SO0301 0.27 NE 390 N 39 390 N 440 Hair Loss, 
Neurological, Skin 97.5 6.9E-04 No BSL

7440-22-4 SILVER 5/10 0.36 J 1.2 J 2 13-SL-04 1.2 NE 390 N 39 390 N 410 Skin 195 3.1E-03 No BSL
7440-23-5 SODIUM 5/10 173 J 262 J 1000 13-SL-05-D 262 NE --- --- --- --- --- --- --- No NUT
7440-62-2 VANADIUM 10/10 13.1 62.4 --- 13SO0301 62.4 no 550 N 55 15 N 67 NOEL 15 1.1E-01 No BKG
7440-66-6 ZINC 5/10 7.8 J 17.5 4 13-SL-05 17.5 NE 23000 N 2300 23000 N 26000 Blood 7670 7.6E-04 No BSL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)
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CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned 
Screening Levels 

based on Region 9 
Residential PRGs (6)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/   

Non-apportioned 
Residential SCTL 

Ratio >3 ? (11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)

Footnotes: Definitions:
1     Sample and duplicate are counted as two separate samples when determining the minimum and maximum detected concentrations. C = Carcinogen.
2    Values  presented are sample-specific quantitation limits. CAS = Chemical abstract services.
3    The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern.
4     To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in Appendix A. J = Estimated value.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background, that chemical was not selected as a COPC. N = Noncarcinogen.
5    USEPA Region 9 Preliminary Remediation Goals (PRGs), October 2002. NA = Not applicable/not available.
6     Apportioned COPC screening levels for carcinogens are determined by dividing the non-apportioned PRGs by the number of chemicals classified as carcinogens by Region 9.  For example,  5 chemicals detected in surface soil at Site 13 sat = Soil saturation concentration.
       are classified as carcinogens.  Therefore, the apportioned screening levels for carcinogens are the PRGs divided by 5.  For noncarcinogens,   the COPC screening level is based on a target hazard quotient of 0.1, as per USEPA Region 4
       guidelines (USEPA Region 4, May 2000). Rationale Codes:
7     Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  For Selection as a COPC:
8    2004 Proposed Florida SCTLs are presented in Comparison of Chapter 62-777, F.A.C. -  May 26, 1999 Values vs. Proposed February 26, 2004 Values, online at http://fdep.ifas.ufl.edu/   ASL = Above COPC screening level
9    Target organs are obtained from Table II, Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.
10   Values of the simple apportioned SCTLs are determined by dividing the non-apportioned SCTL by the number carcinogenic chemicals or by the number of target organs for noncarcinogens as defined by Chapter 62-777 F.A.C.  For example,  4 chemicals classified carcinogens For Elimination as a COPC:
       were detected in surface soil at Site 13.  Therefore, the apportioned SCTL value for carcinogens is the non-apportioned SCTL divided by 4.  For noncarcinogens,  neurological effects were identified as the target organ for 4 chemicals.   BKG = Within background levels.
       Therefore, the apportioned SCTLs for these chemicals are the non-apportioned values divided by 4.  Note that the non-apportioned SCTLs for barium, cadmium, copper, nickel, vanadium, and cyanide are based on acute toxicity considerations.   BSL = Below COPC screening level
11    According to the proposed Florida Rule 62-780, a chemical is identified as a COC if the maximum concentration is greater than 3 times the non-apportioned SCTL.   NUT = Essential nutrient.
12   A chemical is selected as a COPC if the maximum detected concentration exceeds either the USEPA or Florida apportioned risk-based screening levels,  or is greater than 3 times the non-apportioned SCTL,
      and if site concentrations exceed facility background levels (for metals).  
13   NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.
14   NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum detected concentration did not exceed the applicable PRG or SCTL.

Associated Samples:
13-SL-01 13SO0101 13SO0801 13SO1501 13SO2001
13-SL-02 13SO0201 13SO0901 13SO1501-AVG 13SO2701
13-SL-03 13SO0301 13SO1001 13SO1501-D 13SO2801
13-SL-04 13SO0401 13SO1101 13SO1601 13SO3101
13-SL-05 13SO0501 13SO1201 13SO1701 13SO3201
13-SL-05-AVG 13SO0601 13SO1301 13SO1801 13SO3201-AVG
13-SL-05-D 13SO0701 13SO1401 13SO1901 13SO3201-D
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Sample of Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)
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(5)

Apportioned 
Screening Levels 

based on Region 9 
Residential PRGs (6)

Non-Apportioned Florida 
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Florida 
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Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact       

(10)

Maximum 
Concentration/   

Non-apportioned 
Residential SCTL 

Ratio >3 ? (11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Volatile Organics  (mg/kg)
78-93-3 2-BUTANONE 1/3 0.27 0.27 0.011 - 0.013 13SS0503, 13SS0503-D 0.27 NA (13) 7300 N 730 3100 N 16000 Developmental 1000 1.7E-05 No BSL
591-78-6 2-HEXANONE 2/3 0.003 J 0.019 J 0.013 - 0.056 13SS0503-D 0.019 NA  ---  --- 5.1 N 24 none specified 3 7.9E-04 No BSL
108-10-1 4-METHYL-2-PENTANONE 1/3 0.027 J 0.034 0.011 - 0.013 13SS0503-D 0.034 NA 790 N 79 220 N 4300 Kidney, Liver 73 7.9E-06 No BSL

67-64-1 ACETONE 3/3 0.067 J 0.7 J --- 13SS0503 0.7 NA 1600 N 160 780 N 11000 Kidney, Liver, 
Neurological 87 6.4E-05 No BSL

75-15-0 CARBON DISULFIDE 1/3 0.002 J 0.002 J 0.013 - 0.056 13SS0302 0.002 NA 360 N 36 200 N 270 Developmental, 
Neurological 22 7.4E-06 No BSL

108-88-3 TOLUENE 1/3 0.01 J 0.01 J 0.011 - 0.056 13SS0503-D 0.01 NA 520 sat 520 380 N 7500 Kidney, Liver, 
Neurological 42 1.3E-06 No BSL

1330-20-7 TOTAL XYLENES 3/3 0.002 J 0.012 J 0.056 13SS0503-D 0.012 NA 270 N 27 5900 N 130
Body Weight, 

Mortality, 
Neurological

660 9.2E-05 No BSL

Semivolatile Organics  (mg/kg)

106-44-5 4-METHYLPHENOL 2/3 0.068 J 1.2 0.43 13SS0503 1.2 NA 310 N 31 250 N 300
Maternal Death, 

Neurological, 
Respiratory

28 4.0E-03 No BSL

117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 1/3 0.41 J 0.41 J 0.41 - 0.43 13SS0503 0.41 NA 35 C 9 76 C 72 --- 25 5.7E-03 No BSL
84-66-2 DIETHYL PHTHALATE 1/3 0.099 J 0.14 J 0.38 - 0.43 13SS0503 0.14 NA 49000 N 4900 54000 N 61000 Body Weight 9000 2.3E-06 No BSL

91-20-3 NAPHTHALENE 1/3 0.14 J 0.51 0.38 - 0.43 13SS0503 0.51 NA 56 N 5.6 40 N 55 Body Weight, 
Nasal 7 9.3E-03 No BSL

108-95-2 PHENOL 1/3 0.13 J 0.13 J 0.38 - 0.43 13SS0503, 13SS0503-D 0.13 NA 37000 N 3700 900 N 500 Developmental 900 2.6E-04 No BSL
Inorganics  (mg/kg)

7429-90-5 ALUMINUM 3/3 10700 23900 --- 13SS0201 23900 no 76000 N 7600 72000 N 80000 Body Weight 12000 3.0E-01 No BKG
7440-36-0 ANTIMONY 1/3 3.7 J 3.7 J 2.8 - 2.9 13SS0503 3.7 no 31 N 3.1 26 N 27 Blood, Mortality 8.7 1.4E-01 No BKG
7440-38-2 ARSENIC 3/3 3.4 6.5 --- 13SS0201 6.5 no 0.39 C 0.10 0.8 C 2.1 --- 0.27 3.1E+00 No BKG
7440-39-3 BARIUM 3/3 6.3 J 7.5 J --- 13SS0201 7.5 NE (14) 5400 N 540 110 N 120 Cardiovascular 110 6.3E-02 No BSL

7440-41-7 BERYLLIUM 3/3 0.16 J 0.2 J --- 13SS0201 0.2 NE 150 N 15 120 N 120 Gastrointestinal, 
Respiratory 40 1.7E-03 No BSL

7440-70-2 CALCIUM 3/3 130 J 194 J --- 13SS0503-D 194 NE --- --- --- --- --- --- --- No NUT
7440-47-3 CHROMIUM 3/3 15.9 21 --- 13SS0201 21 no 210 C 17.5 210 C 210 --- 70 1.0E-01 No BKG

7440-48-4 COBALT 3/3 0.63 J 1.4 J --- 13SS0201 1.4 NE 900 C 225 4700 N 1700

Cardiovascular, 
Immunological, 
Neurological, 
Reproductive

522 8.2E-04 No BSL

7440-50-8 COPPER 3/3 3.9 J 5.8 J --- 13SS0201 5.8 NE 3100 N 310 110 N 150 Gastrointestinal 110 3.9E-02 No BSL

7439-89-6 IRON 3/3 12200 16200 --- 13SS0201 16200 no 23000 N 2300 23000 N 53000 Blood,          
Gastrointestinal 7670 3.1E-01 No BKG

7439-92-1 LEAD 3/3 4.7 6 --- 13SS0201 6 NE 400 400 400 400 --- 400 1.5E-02 No BSL
7439-95-4 MAGNESIUM 3/3 72.9 J 97.7 J --- 13SS0201 97.7 NE --- --- --- --- --- --- --- No NUT
7439-96-5 MANGANESE 3/3 15.1 41.6 --- 13SS0201 41.6 no 1800 N 180 1600 N 3500 Neurological 178 1.2E-02 No BSL,BKG
7439-97-6 MERCURY 3/3 0.08 J 4.2 --- 13SS0503 4.2 yes 23 N 2.3 3.4 N 3 Neurological 0.38 1.4E+00 Yes ASL
7440-02-0 NICKEL 1/3 2.1 J 2.1 J 1.2 - 2.5 13SS0201 2.1 NE 1600 N 160 110 N 340 Body Weight 110 6.2E-03 No BSL
7440-09-7 POTASSIUM 1/3 180 J 180 J 140 - 158 13SS0503 180 NE --- --- --- --- --- --- --- No NUT
7440-22-4 SILVER 3/3 0.5 J 0.62 J --- 13SS0503 0.62 NE 390 N 39 390 N 410 Skin 390 1.5E-03 No BSL
7440-23-5 SODIUM 3/3 195 J 211 J --- 13SS0302 211 NE --- --- --- --- --- --- --- No NUT
7440-62-2 VANADIUM 3/3 34.9 44.6 --- 13SS0201 44.6 no 550 N 55 15 N 67 NOEL 15 6.7E-01 No BKG
7440-66-6 ZINC 3/3 6 10.2 --- 13SS0201 10.2 NE 23000 N 2300 23000 N 26000 Blood 7670 3.9E-04 No BSL

Miscellaneous Parameter  (mg/kg)

57-12-5 CYANIDE 1/3 0.12 J 0.12 J 0.1 13SS0503-D 0.12 NA 1200 N 120 30 N 34
Body Weight, 
Neurological, 

Thyroid
30 3.5E-03 No BSL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)
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SITE 13, SANITARY LANDFILL
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned 
Screening Levels 

based on Region 9 
Residential PRGs (6)

Non-Apportioned Florida 
Residential SCTL- Direct 

Contact (7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact       

(10)

Maximum 
Concentration/   

Non-apportioned 
Residential SCTL 

Ratio >3 ? (11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)

Footnotes: Definitions:
1     Sample and duplicate are counted as two separate samples when determining the minimum and maximum detected concentrations. C = Carcinogen.
2    Values  presented are sample-specific quantitation limits. CAS = Chemical abstract services.
3    The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern.
4     To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in Appendix A. J = Estimated value.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background, that chemical was not selected as a COPC. N = Noncarcinogen.
5    USEPA Region 9 Preliminary Remediation Goals (PRGs), October 2002. NA = Not applicable/not available.
6     Apportioned COPC screening levels for carcinogens are determined by dividing the non-apportioned PRGs by the number of chemicals classified as carcinogens by Region 9.  For example,  4 chemicals detected in subsurface soil at Site 13 sat = Soil saturation concentration.
       are classified as carcinogens.  Therefore, the apportioned screening levels for carcinogens are the PRGs divided by 4.  For noncarcinogens,   the COPC screening level is based on a target hazard quotient of 0.1, as per USEPA Region 4
       guidelines (USEPA Region 4, May 2000). Rationale Codes:
7     Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  For Selection as a COPC:
8    2004 Proposed Florida SCTLs are presented in Comparison of Chapter 62-777, F.A.C. -  May 26, 1999 Values vs. Proposed February 26, 2004 Values, online at http://fdep.ifas.ufl.edu/   ASL = Above COPC screening level
9    Target organs are obtained from Table II, Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.
10   Values of the simple apportioned SCTLs are determined by dividing the non-apportioned SCTL by the number carcinogenic chemicals or by the number of target organs for noncarcinogens as defined by Chapter 62-777 F.A.C.  For example, For Elimination as a COPC:
       3 carcinogens were detected in subsurface soil at Site 13.  Therefore, the apportioned SCTL value for carcinogens is the non-apportioned SCTL divided by 3.  For noncarcinogens,  neurological effects were identified as the target organ for 9 chemicals.   BKG = Within background levels.
       Therefore, the apportioned SCTLs for these chemicals are the non-apportioned values divided by 9.  Note that the non-apportioned SCTLs for barium, cadmium, copper, nickel, vanadium, and cyanide are based on acute toxicity considerations.   BSL = Below COPC screening level
11    According to the proposed Florida Rule 62-780, a chemical is identified as a COC if the maximum concentration is greater than 3 times the non-apportioned SCTL.   NUT = Essential nutrient.
12   A chemical is selected as a COPC if the maximum detected concentration exceeds either the USEPA or Florida apportioned risk-based screening levels,  or is greater than 3 times the non-apportioned SCTL,
      and if site concentrations exceed facility background levels (for metals).  
13   NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.
14   NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum detected concentration did not exceed the applicable PRG or SCTL.

Associated Samples:
13SS0201
13SS0302
13SS0503
13SS0503-AVG
13SS0503-D



TABLE 7-3

SUMMARY OF CANCER RISKS AND HAZARD INDICES
SITE 13, SANITARY LANDFILL

RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT
NAVAL AIR STATION, WHITING FIELD

MILTON FIELD, FLORIDA

Receptor Media Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5

Hypothetical Future Residents Surface Soil NE - - - - - - NE - -
Subsurface Soil NTX - - - - - - 1 - -

Industrial Workers Surface Soil NE - - - - - - NE - -
Subsurface Soil NTX - - - - - - 0.2 - -

Construction Workers Surface Soil NE - - - - - - NE - -
Subsurface Soil NTX - - - - - - 0.004 - -

Maintenance Workers Surface Soil NE - - - - - - NE - -

Adolescent Recreational Users Surface Soil NE - - - - - - NE - -

Adult Recreational Users Surface Soil NE - - - - - - NE - -

Lifelong Recreational Users Surface Soil NE - - - - - - NA - -

Notes:
NTX - Not applicable.  There are no cancer slope factors (CSF) available for chemicals retained as COPCs.
NE - Not evaluated.  There were no COPCs identified for surface soil.
NA - Not applicable.
HI - Hazard Index.



TABLE 7-4

FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 13, SANITARY LANDFILL
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Volatile Organics  (mg/kg)
75-09-2 METHYLENE CHLORIDE 0.008 J 0.007 16 C 5.0E-04 NA (6) No maximum < SCTL

Semivolatile Organics  (mg/kg)
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 0.45 0.3 76 C 5.9E-03 NA No maximum < SCTL
206-44-0 FLUORANTHENE 0.051 J 0.051 2900 N 1.8E-05 NA No maximum < SCTL
129-00-0 PYRENE 0.061 J 0.061 2200 N 2.8E-05 NA No maximum < SCTL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 38300 21900 72000 N 5.3E-01 no No maximum < SCTL
7440-38-2 ARSENIC 7.2 5.1 0.8 C 9.0E+00 no No (8)
7440-39-3 BARIUM 26.6 J 14.8 110 N 2.4E-01 no No maximum < SCTL
7440-41-7 BERYLLIUM 0.16 J 0.16 120 N 1.3E-03 NE (7) No maximum < SCTL
7440-70-2 CALCIUM 525 J 500 --- --- NE No Essential Nutrient
7440-47-3 CHROMIUM 27.9 17.6 210 C 1.3E-01 NE No maximum < SCTL
7440-48-4 COBALT 1.9 J 1.6 4700 N 4.0E-04 NE No maximum < SCTL
7440-50-8 COPPER 9.2 7.6 110 N 8.4E-02 NE No maximum < SCTL
7439-89-6 IRON 23500 14600 23000 N 1.0E+00 no No (8)
7439-92-1 LEAD 10.5 6.2 400 2.6E-02 NE No maximum < SCTL
7439-95-4 MAGNESIUM 203 J 142 --- --- NE No Essential Nutrient
7439-96-5 MANGANESE 407 J 221 1600 N 2.5E-01 no No maximum < SCTL

7439-97-6 MERCURY 0.05 J 0.049 3.4 N 1.5E-02 NE No maximum < SCTL

7440-02-0 NICKEL 6.7 J 4.8 110 N 6.1E-02 NE No maximum < SCTL
7440-09-7 POTASSIUM 150 J 150 --- --- NE No Essential Nutrient
7782-49-2 SELENIUM 0.27 J 0.27 390 N 6.9E-04 NE No maximum < SCTL
7440-22-4 SILVER 1.2 J 1 390 N 3.1E-03 NE No maximum < SCTL
7440-23-5 SODIUM 262 J 219 --- --- NE No Essential Nutrient
7440-62-2 VANADIUM 62.4 39.4 15 N 4.2E+00 no No (8)
7440-66-6 ZINC 17.5 9.3 23000 N 7.6E-04 NE No maximum < SCTL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Maximum 
Concentration 

(1)



TABLE 7-4

FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 13, SANITARY LANDFILL
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations
       performed by the USEPA's ProUCL software and presented in Appendix A.
3    Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
4    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in
       Appendix A. If the site data to background data comparisons determine that the site concentrations of a constituent were not significantly different from background, that chemical was
       not selected as a potential COC.
5    A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
6    NA - Not Applicable.   According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
7    NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum concentration
       did not exceed the applicable SCTL.
8   These metals are not known to be associated with past practices or processes at Site 13 and the concentrations in soil at the site are considered to be naturally occurring or representative
      of anthropogenic background levels.  Therefore, these constituents are not selected as potential COCs for the site.

Associated Samples: Definitions:
13-SL-01 13SO0101 13SO0801 13SO1501 13SO2001 C = Carcinogen.
13-SL-02 13SO0201 13SO0901 13SO1501-AVG 13SO2701 CAS = Chemical abstract services.
13-SL-03 13SO0301 13SO1001 13SO1501-D 13SO2801 COPC = Chemical of potential concern.
13-SL-04 13SO0401 13SO1101 13SO1601 13SO3101 J = Estimated value.
13-SL-05 13SO0501 13SO1201 13SO1701 13SO3201 N = Noncarcinogen.

13-SL-05-AVG 13SO0601 13SO1301 13SO1801 13SO3201-AVG NA = Not applicable/not available.
13-SL-05-D 13SO0701 13SO1401 13SO1901 13SO3201-D



TABLE 7-5

 COMPARISON TO SOIL SATURATION LIMIT - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 13, SANITARY LANDFILL
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA

CAS No. Parameter Frequency of 
Detection

Exposure Point 
Concentration  

(2)

Sample of Maximum 
Detection

Site above 
Background 

?(3)

Soil Saturation 
Limit, Csat (4)

Volatile Organics  (mg/kg)
75-09-2 METHYLENE CHLORIDE 4/10 0.008 J 0.007 13SO0501 NA (5) 2400

Semivolatile Organics  (mg/kg)
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 4/10 0.45 0.3 13-SL-04 NA 31000
206-44-0 FLUORANTHENE 1/10 0.051 J 0.051 13-SL-01 NA ---
129-00-0 PYRENE 1/10 0.061 J 0.061 13-SL-01 NA 85

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical
       tests and calculations performed by the USEPA's ProUCL software and presented in Appendix A.
3    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background,
       that chemical was not selected as a potential COPC.
4    Soil Saturation Limits (CSAT),  Table 8, Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
5    NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.

Associated Samples: 13SO0801
13-SL-01 13SO0901
13-SL-02 13SO1001
13-SL-03 13SO1101
13-SL-04 13SO1201
13-SL-05 13SO1301

13-SL-05-D 13SO1401

Maximum 
Concentration 

(1)



TABLE 7-6

FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 13, SANITARY LANDFILL
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned Florida 
Residential SCTL- Direct 

Contact (3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Volatile Organics  (mg/kg)
78-93-3 2-BUTANONE 0.27 0.27 3100 N 8.7E-05 NA (6) No maximum < SCTL
591-78-6 2-HEXANONE 0.019 J 0.019 5.1 N 3.7E-03 NA No maximum < SCTL
108-10-1 4-METHYL-2-PENTANONE 0.034 0.034 220 N 1.5E-04 NA No maximum < SCTL
67-64-1 ACETONE 0.7 J 0.7 780 N 9.0E-04 NA No maximum < SCTL
75-15-0 CARBON DISULFIDE 0.002 J 0.002 200 N 1.0E-05 NA No maximum < SCTL
108-88-3 TOLUENE 0.01 J 0.01 380 N 2.6E-05 NA No maximum < SCTL
1330-20-7 TOTAL XYLENES 0.012 J 0.012 5900 N 2.0E-06 NA No maximum < SCTL

Semivolatile Organics  (mg/kg)
106-44-5 4-METHYLPHENOL 1.2 1.2 250 N 4.8E-03 NA No maximum < SCTL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 0.41 J 0.41 76 C 5.4E-03 NA No maximum < SCTL
84-66-2 DIETHYL PHTHALATE 0.14 J 0.14 54000 N 2.6E-06 NA No maximum < SCTL
91-20-3 NAPHTHALENE 0.51 0.51 40 N 1.3E-02 NA No maximum < SCTL
108-95-2 PHENOL 0.13 J 0.13 900 N 1.4E-04 NA No maximum < SCTL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 23900 23900 72000 N 3.3E-01 no No (8)
7440-36-0 ANTIMONY 3.7 J 3.7 26 N 1.4E-01 no No maximum < SCTL
7440-38-2 ARSENIC 6.5 6.5 0.8 C 8.1E+00 no No (8)
7440-39-3 BARIUM 7.5 J 7.5 110 N 6.8E-02 NE (7) No maximum < SCTL
7440-41-7 BERYLLIUM 0.2 J 0.2 120 N 1.7E-03 NE No maximum < SCTL
7440-70-2 CALCIUM 194 J 194 --- --- NE No Essential Nutrient
7440-47-3 CHROMIUM 21 21 210 C 1.0E-01 no No maximum < SCTL
7440-48-4 COBALT 1.4 J 1.4 4700 N 3.0E-04 NE No maximum < SCTL
7440-50-8 COPPER 5.8 J 5.8 110 N 5.3E-02 NE No maximum < SCTL
7439-89-6 IRON 16200 16200 23000 N 7.0E-01 no No (8)
7439-92-1 LEAD 6 5.63 400 1.5E-02 NE No maximum < SCTL
7439-95-4 MAGNESIUM 97.7 J 97.7 --- --- NE No Essential Nutrient
7439-96-5 MANGANESE 41.6 41.6 1600 N 2.6E-02 no No maximum < SCTL
7439-97-6 MERCURY 4.2 4.2 3.4 N 1.2E+00 yes Yes maximum > SCTL
7440-02-0 NICKEL 2.1 J 2.1 110 N 1.9E-02 NE No maximum < SCTL
7440-09-7 POTASSIUM 180 J 180 --- --- NE No Essential Nutrient
7440-22-4 SILVER 0.62 J 0.62 390 N 1.6E-03 NE No maximum < SCTL
7440-23-5 SODIUM 211 J 211 --- --- NE No Essential Nutrient
7440-62-2 VANADIUM 44.6 44.6 15 N 3.0E+00 no No (8)
7440-66-6 ZINC 10.2 10.2 23000 N 4.4E-04 NE No maximum < SCTL

Miscellaneous Parameter  (mg/kg)
57-12-5 CYANIDE 0.12 J 0.12 30 N 4.0E-03 NA No maximum < SCTL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Maximum 
Concentration 

(1)



TABLE 7-6

FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 13, SANITARY LANDFILL
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned Florida 
Residential SCTL- Direct 

Contact (3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations
       performed by the USEPA's ProUCL software and presented in Appendix A.
3    Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
4    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in
       Appendix A. If the site data to background data comparisons determine that the site concentrations of a constituent were not significantly different from background, that chemical was
       not selected as a potential COC.
5    A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
6    NA - Not Applicable.   According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
7    NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum concentration
       did not exceed the applicable SCTL.
8   These metals are not known to be associated with past practices or processes at Site 13 and the concentrations in soil at the site are considered to be naturally occurring or representative
      of anthropogenic background levels.  Therefore, these constituents are not selected as potential COCs for the site.

Associated Samples: Definitions:
13SS0201 C = Carcinogen.
13SS0302 CAS = Chemical abstract services.
13SS0503 COPC = Chemical of potential concern.
13SS0503-AVG J = Estimated value.
13SS0503-D N = Noncarcinogen.

NA = Not applicable/not available.



TABLE 7-7

COMPARISON TO SOIL SATURATION LIMIT - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 13, SANITARY LANDFILL
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA

CAS No. Parameter Frequency of 
Detection

Exposure Point 
Concentration  

(2)

Sample of Maximum 
Detection

Site above 
Background 

?(3)

Soil Saturation 
Limit, Csat (4)

Volatile Organics  (mg/kg)
78-93-3 2-BUTANONE 1/3 0.27 0.27 13SS0503, 13SS0503-D NA (5) 34000
591-78-6 2-HEXANONE 2/3 0.019 J 0.019 13SS0503-D NA ---
108-10-1 4-METHYL-2-PENTANONE 1/3 0.034 0.034 13SS0503-D NA 17000
67-64-1 ACETONE 3/3 0.7 J 0.7 13SS0503 NA 100000
75-15-0 CARBON DISULFIDE 1/3 0.002 J 0.002 13SS0302 NA 730
108-88-3 TOLUENE 1/3 0.01 J 0.01 13SS0503-D NA 650
1330-20-7 TOTAL XYLENES 3/3 0.012 J 0.012 13SS0503-D NA 140

Semivolatile Organics  (mg/kg)
106-44-5 4-METHYLPHENOL 2/3 1.2 1.2 13SS0503 NA ---
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 1/3 0.41 J 0.41 13SS0503 NA 31000
84-66-2 DIETHYL PHTHALATE 1/3 0.14 J 0.14 13SS0503 NA ---
91-20-3 NAPHTHALENE 1/3 0.51 0.51 13SS0503 NA 220
108-95-2 PHENOL 1/3 0.13 J 0.13 13SS0503, 13SS0503-D NA ---

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical
       tests and calculations performed by the USEPA's ProUCL software and presented in Appendix A.
3    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background,
       that chemical was not selected as a potential COPC.
4    Soil Saturation Limits (CSAT),  Table 8, Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
5    NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.

Associated Samples:
13SS0201
13SS0302
13SS0503
13SS0503-D

Maximum 
Concentration 

(1)



TABLE 7-8

FLORIDA LEVEL 2 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 13, SANITARY LANDFILL
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned Florida 
Industrial SCTL- Direct 

Contact (3)        

Ratio 
(Maximum/Non-   

Apportioned 
Industrial SCTL)   

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 2 

COC ? (5)
Rationale/Comments

Volatile Organics  (mg/kg)
78-93-3 2-BUTANONE 0.27 0.27 21000 N 1.3E-05 NA (6) No maximum < SCTL
591-78-6 2-HEXANONE 0.019 J 0.019 34 N 5.6E-04 NA No maximum < SCTL
108-10-1 4-METHYL-2-PENTANONE 0.034 0.034 1500 N 2.3E-05 NA No maximum < SCTL
67-64-1 ACETONE 0.7 J 0.7 5500 N 1.3E-04 NA No maximum < SCTL
75-15-0 CARBON DISULFIDE 0.002 J 0.002 1400 N 1.4E-06 NA No maximum < SCTL
108-88-3 TOLUENE 0.01 J 0.01 2600 N 3.8E-06 NA No maximum < SCTL
1330-20-7 TOTAL XYLENES 0.012 J 0.012 40000 N 3.0E-07 NA No maximum < SCTL

Semivolatile Organics  (mg/kg)
106-44-5 4-METHYLPHENOL 1.2 1.2 3000 N 4.0E-04 NA No maximum < SCTL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 0.41 J 0.41 280 C 1.5E-03 NA No maximum < SCTL
84-66-2 DIETHYL PHTHALATE 0.14 J 0.14 920000 N 1.5E-07 NA No maximum < SCTL
91-20-3 NAPHTHALENE 0.51 0.51 270 N 1.9E-03 NA No maximum < SCTL
108-95-2 PHENOL 0.13 J 0.13 390000 N 3.3E-07 NA No maximum < SCTL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 23900 23900 --- N --- no No (8)
7440-36-0 ANTIMONY 3.7 J 3.7 240 N 1.5E-02 no No maximum < SCTL
7440-38-2 ARSENIC 6.5 6.5 3.7 C 1.8E+00 no No (8)
7440-39-3 BARIUM 7.5 J 7.5 87000 N 8.6E-05 NE (7) No maximum < SCTL
7440-41-7 BERYLLIUM 0.2 J 0.2 800 N 2.5E-04 NE No maximum < SCTL
7440-70-2 CALCIUM 194 J 194 --- --- NE No Essential Nutrient
7440-47-3 CHROMIUM 21 21 420 C 5.0E-02 no No maximum < SCTL
7440-48-4 COBALT 1.4 J 1.4 110000 N 1.3E-05 NE No maximum < SCTL
7440-50-8 COPPER 5.8 J 5.8 76000 N 7.6E-05 NE No maximum < SCTL
7439-89-6 IRON 16200 16200 480000 N 3.4E-02 no No maximum < SCTL
7439-92-1 LEAD 6 5.63 920 6.5E-03 NE No maximum < SCTL
7439-95-4 MAGNESIUM 97.7 J 97.7 --- --- NE No Essential Nutrient
7439-96-5 MANGANESE 41.6 41.6 22000 N 1.9E-03 no No maximum < SCTL
7439-97-6 MERCURY 4.2 4.2 26 N 1.6E-01 yes No maximum < SCTL
7440-02-0 NICKEL 2.1 J 2.1 28000 N 7.5E-05 NE No maximum < SCTL
7440-09-7 POTASSIUM 180 J 180 --- --- NE No Essential Nutrient
7440-22-4 SILVER 0.62 J 0.62 9100 N 6.8E-05 NE No maximum < SCTL
7440-23-5 SODIUM 211 J 211 --- --- NE No Essential Nutrient
7440-62-2 VANADIUM 44.6 44.6 7400 N 6.0E-03 no No maximum < SCTL
7440-66-6 ZINC 10.2 10.2 560000 N 1.8E-05 NE No maximum < SCTL

Miscellaneous Parameter  (mg/kg)
57-12-5 CYANIDE 0.12 J 0.12 39000 N 3.1E-06 NA No maximum < SCTL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Maximum 
Concentration 

(1)



TABLE 7-8

FLORIDA LEVEL 2 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 13, SANITARY LANDFILL
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned Florida 
Industrial SCTL- Direct 

Contact (3)        

Ratio 
(Maximum/Non-   

Apportioned 
Industrial SCTL)   

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 2 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations
       performed by the USEPA's ProUCL software and presented in Appendix A.
3    Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
4    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in
       Appendix A. If the site data to background data comparisons determine that the site concentrations of a constituent were not significantly different from background, that chemical was
       not selected as a potential COC.
5    A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
6    NA - Not Applicable.   According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
7    NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum concentration
       did not exceed the applicable SCTL.
8   These metals are not known to be associated with past practices or processes at Site 13 and the concentrations in soil at the site are considered to be naturally occurring or representative
      of anthropogenic background levels.  Therefore, these constituents are not selected as potential COCs for the site.

Associated Samples: Definitions:
13SS0201 C = Carcinogen.
13SS0302 CAS = Chemical abstract services.
13SS0503 COPC = Chemical of potential concern.
13SS0503-AVG J = Estimated value.
13SS0503-D N = Noncarcinogen.

NA = Not applicable/not available.



8.0  SITE 14, SHORT-TERM SANITARY LANDFILL 

This section presents the results of the HHRA conducted for surface and subsurface soil samples 

collected at Site 14.  The assessment updates a risk evaluation presented in the 1999 RI report prepared 

for the Navy by HLA and was conducted per methodology recommended in USEPA and proposed State 

of Florida regulations and guidelines.  The HHRA focuses on an evaluation of direct contact risk; an 

evaluation of the potential for chemical migration from soils to groundwater will be presented in the RI for 

Site 40 (the Basewide Groundwater Investigation). 

 

8.1 SITE DESCRIPTION 

Site 14 is approximately 3 acres in size and is located near the southeastern boundary of the facility.  Site 

14 is one of six sites (Site 9 through Site 14) comprising the area known as the Southeast Disposal Area.  

Site 14 was the primary sanitary landfill at NAS Whiting Field for 6 to 9 months during the latter part of 

1978 and the early part of 1979.  Landfilling operations ceased in this area in early 1979 because the high 

clay content of the soil resulted in the ponding of rainwater throughout the site.  The disposal area was 

subsequently covered with soil, and pine trees were planted.   

 

The approximate location of Site 14 is shown on Figure 1-2 of the 1999 RI report.  No permanent surface 

water sources exist in the immediate vicinity of Site 14.  However, surface drainage from Site 14 is toward 

an unlined, vegetated "Y” ditch, which is located approximately 400 feet east of the site. The "Y" ditch 

drains east toward Big Coldwater Creek, which is located 1.8 miles east of Site 14.   

 

Currently, Site 14 is vegetated with native grasses and scrub oak interspersed between rows of planted 

pine trees.  The central area has less dense vegetative cover revealing small areas of exposed surface 

soils.  There are currently no buildings at Site 14.  The site is vacant, unused land at this time. 

 

8.2 SUMMARY OF PHASE IIA/IIB FIELD INVESTIGATION FOR SOILS 

The surface soil dataset for Site 14 consists of samples collected from three locations (14-SL-01 through 

14-SL-03) during the 1992 Phase IIA investigation and from three locations (14SO01 through 14SO03) 

during the 1995 Phase IIB investigation.  The Phase IIA samples were collected at locations where 

surface geophysical anomalies were interpreted to be present.  Because the Phase IIA surface soil 

sample locations were biased based on geophysical anomalies, the Phase IIB surface soil samples were 

collected using a random sampling technique to more appropriately support the human health and 

ecological (potential exposure to terrestrial wildlife) risk assessments.  The Phase IIB sampling involved 

using a systematic sampling method in which a point was chosen at random along a transect, and 
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samples were collected at equidistant intervals thereafter.  The Phase IIA and IIB surface soil samples 

were collected from a depth interval of 0 to 12 inches bgs and analyzed for TCL VOCs, SVOCs, 

pesticides and PCBs, TAL inorganics, and cyanide. 

 

To characterize waste materials in the landfill, test pits were excavated at locations where geophysical 

anomalies identified potential locations of buried materials.  The subsurface soil dataset for Site 14 

consists of one sample collected from each of two test pits (TP-14-01 and TP-14-02) excavated during 

the 1992 Phase IIA field investigation.  The Phase IIA subsurface soil samples were collected from depth 

intervals of 5 to 6 and 11.5 to 12.5 feet bgs and analyzed for TCL VOCs, SVOCs, pesticides and PCBs, 

TAL inorganics, and cyanide. 

 

Descriptive statistics (i.e., frequency of detection, range of positive detections, range of non-detect 

results) for the target analytes detected in the surface and subsurface soil samples are presented in 

Tables 8-1 and 8-2, respectively.  The complete analytical database is included on the CD submitted with 

this report; a printout of the analytical database is provided in Appendix A. 

 

Surface and subsurface soil sample locations are presented on Figure 3-2 of the 1999 RI report. 

 

8.3 SELECTION OF COPCS FOR HUMAN HEALTH RISK ASSESSMENT 

The direct contact, risk-based screening levels defined in Section 2 were used to select COPCs for Site 

14.  A discussion of the chemicals selected as COPCs (i.e., those chemicals detected at concentrations 

in excess of USEPA and DEP direct contact exposure criteria) and the rationale for COPC selection are 

provided in the following paragraphs.  COPC selection tables for surface soil and subsurface soil are 

presented as Tables 8-1 and 8-2, respectively.   

 

8.3.1 Surface Soil 

Two VOCs, two SVOCs, 19 inorganics, and cyanide were detected in six surface soil samples collected at 

Site 14.  A comparison of maximum detected surface soil concentrations to screening levels based on 

USEPA Region 9 PRGs and FDEP SCTLs for residential exposures is presented in Table 8-1.  Also 

presented in Table 8-1 are the results of the site data-to-background data comparisons conducted as 

described in Appendix A.  Concentrations of all chemicals were less than the direct contact, risk based 

COPC screening levels with the exception of aluminum, arsenic, iron, manganese, and vanadium.  

Although concentrations of aluminum, arsenic, iron, manganese, and vanadium in surface soil exceeded 

the screening criteria (Table 8-1) these inorganics are not known to be associated with past practices or 

processes at any NAS Whiting Field sites.  Also, surface soils associated with NAS Whiting Field landfills 

are composed of natural soil covers and do not reflect subsurface landfill contents.  Therefore, these 
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inorganics were not retained as COPCs for direct contact exposures to surface soil at the Site 14.  

Additionally, the site-specific values for these inorganics are within the range of levels found at NAS 

Whiting Field and/or of naturally occurring levels throughout the southeastern United States.  The 

Remedial Investigation (RI) for NAS Whiting Field Site 40, Basewide Groundwater, contains the appendix 

“Inorganics in Soil at NAS Whiting Field”, presenting the technical basis for this determination.  

Considering the information presented above, aluminum, arsenic, iron, manganese, and vanadium are 

not considered COPCs for Site 14 surface soils.  Therefore, no chemicals were retained as COPCs for 

direct contact exposures to surface soil at the Site 14. 

 

8.3.2 Subsurface Soil 

Four VOCs, three SVOCs and 19 inorganics were detected in two subsurface soil samples collected at 

Site 14.  A comparison of the maximum detected subsurface soil concentrations to screening levels 

based on USEPA Region 9 PRGs and FDEP SCTLs for residential exposures is presented in Table 8-2.  

Also presented in Table 8-2 are the results of the site data-to-background data comparisons conducted 

as described in Appendix A.  Concentrations of all chemicals were less than the direct contact, risk based 

COPC screening levels with the exception of aluminum, arsenic, iron, and vanadium.  Although 

concentrations of aluminum, arsenic, iron, and vanadium in the subsurface soils exceeded the screening 

criteria these inorganics are not known to be associated with past practices or processes at any NAS 

Whiting Field Sites.  Therefore, these inorganics were not retained as COPCs for direct contact 

exposures to subsurface soil at the Site 14.  Additionally, the site-specific values for these inorganics are 

within the range of levels found at NAS Whiting Field and/or of naturally occurring levels throughout the 

southeastern United States.  The Remedial Investigation (RI) for NAS Whiting Field Site 40, Basewide 

Groundwater, contains the appendix “Inorganics in Soil at NAS Whiting Field”, presenting the technical 

basis for this determination.  Considering the information presented above, aluminum, arsenic, iron, and 

vanadium are not considered COPCs for Site 14 subsurface soils.  Therefore, no chemicals were retained 

as COPCs for direct contact exposures to subsurface soil at the Site 14. 

 

8.4 RISK CHARACTERIZATION 

This section provides a characterization of the potential human health risks associated with the exposure 

to chemicals in the surface and subsurface soils at Site 14.  As discussed in Section 2, potential risks 

were estimated for five receptors (the hypothetical future resident, the typical industrial worker, the 

construction worker, the maintenance worker, and the recreational user/trespasser) using USEPA and 

proposed FDEP guidance.  The results of the risk characterization are discussed below. 
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8.4.1 Risk Characterization Using USEPA Guidelines 

No COPCs were retained for surface soil or subsurface soil at Site 14; therefore, no risks estimates were 

calculated for exposures to surface and subsurface soil at Site 14.   

 

8.4.2 Risk Characterization Using State of Florida Guidelines 

This section contains a summary of the results of the risk characterization for Site 14 conducted using 

proposed Florida Rule 62-780 FAC as discussed in Section 2.  The results are summarized in Tables 8-3 

through 8-6 and are discussed below. 

 

8.4.2.1 Surface Soil 

Level 1 Evaluation (Residential) 

Table 8-3 presents a comparison of maximum detected concentrations and EPCs for surface soil to 

FDEP residential SCTLs.  The maximum detected concentrations and EPCs for all chemicals were less 

than the Level 1 SCTLs with the exception of arsenic and vanadium.  The maximum detected 

concentration of arsenic also exceeded three times the residential SCTL.  However, please see the 

preceding discussions regarding arsenic and vanadium.  No chemicals were retained as COCs for 

residential exposures to surface soil at Site 14. 

 

As shown in Table 8-4 the concentrations of all organics in surface soil were significantly less than Csat 

concentrations, indicating free product is not present in surface soil. 

 

Level 2 (Industrial) and Level 3 (Recreational) Evaluations 

No potential COCs were identified in the Level 1 evaluation; consequently, Level 2 and Level 3 

evaluations were not required. 

 

8.4.2.2 Subsurface Soil 

Level 1 Evaluation (Residential) 

Table 8-5 presents a comparison of maximum detected concentrations and EPCs for subsurface soil to 

the FDEP residential SCTLs.  The maximum detected concentrations and EPCs for all chemicals were 

less than the Level 1 SCTLs with the exception of arsenic and vanadium.  The maximum detected 

concentration of arsenic and vanadium also exceeded three times the residential SCTLs.  However, 

090403/P 8-4 CTO 0079 



please see the preceding discussions regarding arsenic and vanadium.  No chemicals were retained as 

COCs for residential exposures to subsurface soil at Site 14. 

 

As shown in Table 8-6, the concentrations of all organics in subsurface soil were significantly less than 

Csat concentrations, indicating that free product is not present in subsurface soil. 

 

Level 2 (Industrial) and Level 3 (Recreational) Evaluations 

No COCs were identified in the Level 1 evaluation; consequently, Level 2 and Level 3 evaluations were 

not required. 

 

8.5 SITE-SPECIFIC UNCERTAINTLY ANALYSIS 

A summary of the uncertainties associated with the baseline HHRA, including a discussion of how they 

may affect the interpretation of the final risk estimates, is provided in this section. 

 

8.5.1 Qualitative Risk Evaluation of Metals Eliminated as COPCs Based on Background 

COPCs for the Site 14 were selected using available background concentrations for soil.  Aluminum, 

arsenic, iron, manganese, and vanadium in surface soil and aluminum, arsenic, iron, and vanadium in 

subsurface soil were eliminated as COPCs, in part, on the basis of background concentrations.  The 

following table provides a qualitative risk evaluation of these metals by comparing the maximum detected 

concentrations to their respective FDEP residential SCTLs.   

 

Maximum Detected Concentration 
(mg/kg) 

Chemical 

Surface Soil Subsurface Soil 

FDEP SCTL 
(mg/kg) 

Aluminum 23,800 14,900 72,000 
Arsenic 4.3 4.5 0.8 
Iron 15,800 18,800 23,000 
Manganese 597 Not Applicable 1,600 
Vanadium 42.1 47.7 15 

 

The SCTLs presented for aluminum, iron, manganese, and vanadium are based on the potential for non-

cancer health effects.  The maximum detected concentration of aluminum in surface soil is approximately 

one-third of the SCTL, and the maximum detected concentration in subsurface soil is approximately 

one-fifth of the SCTL.  The maximum detected concentration of iron in surface soil is approximately 

two-thirds of the SCTL, and the maximum detected concentration is subsurface soil is approximately 

four-fifths of the SCTL.  RfDs for aluminum and iron are based on allowable intakes rather than on 
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adverse effect levels; consequently, an exceedance of the SCTL is not a definitive indication of the 

potential for adverse non-cancer health effects.  The maximum detected concentration of manganese in 

surface soil is approximately two-fifths of the SCTL.  The maximum detected concentration of vanadium in 

surface soil is approximately 2.8 times greater than its SCTL, and the maximum detected concentration in 

subsurface soil is approximately 3.2 times greater than the SCTL.  The residential SCTL for vanadium is 

based on acute exposures to soil by a child (the “pica” soil exposure scenario); as a point of comparison, 

a residential SCTL based on chronic exposures is 510 mg/kg. 

 

The SCTL presented for arsenic is based on the potential for cancer effects and represents the 1 x 10-6 

(one-in-one million) cancer risk level (the values are the COPC screening levels used in this HHRA).  

SCTLs representing the 1 x 10-5 and 1 x 10-4 cancer risk levels would be 10 and 100 times, respectively, 

greater than the values presented for the 1 x 10-6 cancer risk level.  Consequently, the maximum detected 

concentrations of arsenic in surface and subsurface soil exceed the 1 x 10-6 cancer risk level but not the 

1 x 10-5 and 1 x 10-4 risk levels. 

 

8.5.2 Limited Subsurface Soil Dataset 

Six surface soil samples and two subsurface soil samples only were collected for chemical analysis 

during the field investigation at Site 14.  However, the subsurface soil samples were collected from test 

pits excavated at locations where geophysical anomalies identified the potential locations of buried 

materials. 

 

8.6 SUMMARY AND CONCLUSIONS 

An HHRA was conducted for the chemical concentrations detected in six surface soil and two subsurface 

soil samples collected at Site 14.  The evaluation was conducted using both USEPA and State of Florida 

regulations and guidelines for HHRA.  The risk assessment considered five receptors, the hypothetical 

future resident, the typical industrial worker, the construction worker, the maintenance worker, and the 

recreational user, assuming exposure via the ingestion, dermal contact, and inhalation routes of 

exposure.  However, with the possible exception of the maintenance worker, none of the receptors are 

currently contacting surface or subsurface soils at Site 14.  The risk evaluations performed using USEPA 

guidelines and State of Florida regulations and guidelines yielded comparable results. 

 

No chemicals were selected as COPCs for surface or subsurface soil.  Consequently, a quantitative 

HHRA (per USEPA guidelines) was not performed.  Because no COPCs were identified, adverse, non-

carcinogenic health affects are not anticipated under the conditions defined for the exposure assessment 

and cancer risks for the receptors of concern would not exceed the State of Florida cancer risk 

benchmark of 1 x 10-6 or the USEPA cancer risk range of 1 x 10-4 to 1 x 10-6.   
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The risk assessment conducted per the State of Florida regulations and guidelines evaluated risks to a 

hypothetical future resident and a typical industrial worker using the published SCTLs for the residential 

and industrial land use scenarios, respectively.  Additionally, risks to a hypothetical future recreational 

user were evaluated using SCTLs specifically developed for this risk assessment as allowed in the State 

of Florida regulations and guidelines.  None of the chemicals detected in the Site 14 surface or 

subsurface soils were identified as potential COCs based on a comparison of maximum detected 

concentrations and EPCs to these SCTLs. 

 



TABLE 8-1

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION SOILS REPORT

SITE 14, SHORT-TERM SANITARY LANDFILL
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned 
Screening 

Levels based on 
Region 9 

Residential 
PRGs (6)

Non-Apportioned Florida 
Residential SCTL- Direct 

Contact (7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/   

Non-apportioned 
Residential SCTL 

Ratio >3 ? (11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Volatile Organics  (mg/kg)
75-09-2 METHYLENE CHLORIDE 2/6 0.006 J 0.008 J 0.006 - 0.012 14S00301 0.008 NA (13) 9.1 C 2 16 C 17 --- 3 4.0E-03 No BSL

1330-20-7 TOTAL XYLENES 1/6 0.002 J 0.002 J 0.005 - 0.012 14-SL-01 0.002 NA 270 N 27 5900 N 130
Body Weight, 

Mortality, 
Neurological

1200 7.4E-05 No BSL

Semivolatile Organics  (mg/kg)
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 1/6 0.04 J 0.04 J 0.35 - 0.38 14-SL-02 0.04 NA 35 C 6 76 C 72 --- 15 6.7E-03 No BSL
218-01-9 CHRYSENE 1/6 0.38 J 0.38 J 0.35 - 0.38 14-SL-02 0.38 NA 62 C 10 140 C 130 --- 28 3.8E-02 No BSL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 6/6 10100 23800 --- 14S00201 23800 no 76000 N 7600 72000 N 80000 Body Weight 18000 3.1E+00 No BKG
7440-38-2 ARSENIC 6/6 1.5 J 4.3 --- 14S00201 4.3 no 0.39 C 0.065 0.80 C 2.1 --- 0.16 6.6E+01 No BKG
7440-39-3 BARIUM 6/6 6.2 J 26.6 J --- 14S00101-D 26.6 NE(14) 5400 N 540 110 N 120 Cardiovascular 110 4.9E-02 No BSL

7440-41-7 BERYLLIUM 3/6 0.12 J 0.15 J 1 14-SL-01 0.15 NE 150 N 15 120 N 120 Gastrointestinal, 
Respiratory 40 1.0E-02 No BSL

7440-43-9 CADMIUM 1/6 0.94 J 0.94 J 0.59 - 1 14-SL-02 0.94 NE 37 N 3.7 75 N 82 Kidney 75 2.5E-01 No BSL
7440-70-2 CALCIUM 6/6 51.9 J 183 J --- 14S00101-D 183 NE --- --- --- --- --- --- --- No NUT
7440-47-3 CHROMIUM 6/6 5.9 19.6 --- 14S00201 19.6 NE 210 C 35 210 C 210 --- 42 5.6E-01 No BSL

7440-48-4 COBALT 6/6 0.65 J 1.8 J --- 14-SL-03, 14S00101 1.8 NE 900 C 150 4,700 N 1700

Cardiovascular, 
Immunological, 
Neurological, 
Reproductive

940 1.2E-02 No BSL

7440-50-8 COPPER 3/6 4.9 J 7.8 5 14-SL-03 7.8 NE 3100 N 310 110 N 150 Gastrointestinal 110 2.5E-02 No BSL

7439-89-6 IRON 6/6 5470 15800 --- 14-SL-02 15800 no 23000 N 2300 23000 N 53000 Blood,          
Gastrointestinal 7670 6.9E+00 No BKG

7439-92-1 LEAD 6/6 4.3 J 11.9 J --- 14S00101-D 11.9 NE 400 400 400 400 --- 400 3.0E-02 No BSL
7439-95-4 MAGNESIUM 6/6 48.6 J 177 J --- 14S00101 177 NE --- --- --- --- --- --- No NUT
7439-96-5 MANGANESE 6/6 33.6 597 J --- 14S00101-D 597 no 1800 N 180 1600 N 3500 Neurological 320 3.3E+00 No BKG

7439-97-6 MERCURY 3/6 0.02 J 0.04 J 0.08 - 0.09 14S00101, 14S00101-D, 
14S00301 0.04 NE 23 N 2.3 3.4 N 3 Neurological 0.68 1.7E-02 No BSL

7440-02-0 NICKEL 3/6 3.5 J 5 J 2.3 - 2.4 14S00201 5 NE 1600 N 160 110 N 340 Body Weight 110 3.1E-02 No BSL
7440-09-7 POTASSIUM 2/6 144 J 174 J 129 - 1000 14S00201 174 NE --- --- --- --- --- --- --- No NUT
7440-23-5 SODIUM 3/6 170 J 180 J 1000 14-SL-03 180 NE --- --- --- --- --- --- --- No NUT
7440-62-2 VANADIUM 6/6 14.1 42.1 --- 14-SL-02 42.1 no 550 N 55 15 N 67 NOEL 15 7.7E-01 No BKG
7440-66-6 ZINC 3/6 7.7 J 11.1 4 14-SL-02 11.1 NE 23000 N 2300 23000 N 26000 Blood 11500 4.8E-03 No BSL

Miscellaneous Parameter  (mg/kg)

57-12-5 CYANIDE 1/6 0.07 J 0.07 J 0.24 - 0.5 14S00101 0.07 NA 1200 N 120 30 N 34
Body Weight, 
Neurological, 

Thyroid
30 5.8E-04 No BSL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)



TABLE 8-1

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION SOILS REPORT

SITE 14, SHORT-TERM SANITARY LANDFILL
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned 
Screening 

Levels based on 
Region 9 

Residential 
PRGs (6)

Non-Apportioned Florida 
Residential SCTL- Direct 

Contact (7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/   

Non-apportioned 
Residential SCTL 

Ratio >3 ? (11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)

Footnotes: Definitions:
1     Sample and duplicate are counted as two separate samples when determining the minimum and maximum detected concentrations. C = Carcinogen.
2    Values  presented are sample-specific quantitation limits. CAS = Chemical abstract services.
3    The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern.
4     To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in Appendix A. J = Estimated value.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background, that chemical was not selected as a COPC. N = Noncarcinogen.
5    USEPA Region 9 Preliminary Remediation Goals (PRGs), October 2002. NA = Not applicable/not available.
6     Apportioned COPC screening levels for carcinogens are determined by dividing the non-apportioned PRGs by the number of chemicals classified as carcinogens by Region 9.  For example,  6 chemicals detected in surface soil at Site 14 sat = Soil saturation concentration.
       are classified as carcinogens.  Therefore, the apportioned screening levels for carcinogens are the PRGs divided by 6.  For noncarcinogens,   the COPC screening level is based on a target hazard quotient of 0.1, as per USEPA Region 4
       guidelines (USEPA Region 4, May 2000). Rationale Codes:
7     Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  For Selection as a COPC:
8    2004 Proposed Florida SCTLs are presented in Comparison of Chapter 62-777, F.A.C. -  May 26, 1999 Values vs. Proposed February 26, 2004 Values, online at http://fdep.ifas.ufl.edu/   ASL = Above COPC screening level
9    Target organs are obtained from Table II, Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.
10   Values of the simple apportioned SCTLs are determined by dividing the non-apportioned SCTL by the number carcinogenic chemicals or by the number of target organs for noncarcinogens as defined by Chapter 62-777 F.A.C.  For example, For Elimination as a COPC:
       5 carcinogens were detected in surface soil at Site 14.  Therefore, the apportioned SCTL value for carcinogens is the non-apportioned SCTL divided by 5.  For noncarcinogens,  neurological effects were identified as the target organ for 5 chemicals.   BKG = Within background levels.
       Therefore, the apportioned SCTLs for these chemicals are the non-apportioned values divided by 5.  Note that the non-apportioned SCTLs for barium, cadmium, copper, nickel, vanadium, and cyanide are based on acute toxicity considerations.   BSL = Below COPC screening level
11    According to the proposed Florida Rule 62-780, a chemical is identified as a COC if the maximum concentration is greater than 3 times the non-apportioned SCTL.   NUT = Essential nutrient.
12   A chemical is selected as a COPC if the maximum detected concentration exceeds either the USEPA or Florida apportioned risk-based screening levels,  or is greater than 3 times the non-apportioned SCTL,
      and if site concentrations exceed facility background levels (for metals).  
13   NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.
14   NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum detected concentration did not exceed the applicable PRG or SCTL.

Associated Samples:
14-SL-01
14-SL-02
14-SL-03
14S00101
14S00101-D
14S00201
14S00301



TABLE 8-2

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 14, SHORT-TERM SANITARY LANDFILL
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
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CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned 
Screening Levels 

based on Region 9 
Residential PRGs (6)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/   

Non-apportioned 
Residential SCTL 

Ratio >3 ? (11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Volatile Organics  (mg/kg)

67-64-1 ACETONE 1/2 0.17 J 0.17 J 0.072 14SS0202 0.17 NA (13) 1600 N 160 780 N 11000 Kidney, Liver, 
Neurological 110 2.2E-04 No BSL

100-41-4 ETHYLBENZENE 1/2 0.5 0.5 0.012 14SS0202 0.5 NA 400 sat 400 1100 N 1500 Developmental, 
Kidney, Liver 280 4.5E-04 No BSL

108-88-3 TOLUENE 1/2 0.023 J 0.023 J 0.012 14SS0202 0.023 NA 520 sat 520 380 N 7500 Kidney, Liver, 
Neurological 54 6.1E-05 No BSL

1330-20-7 TOTAL XYLENES 1/2 0.26 J 0.26 J 0.012 14SS0202 0.26 NA 270 N 27 5900 N 130
Body Weight, 

Mortality, 
Neurological

840 4.4E-05 No BSL

Semivolatile Organics  (mg/kg)

106-44-5 4-METHYLPHENOL 1/2 0.06 J 0.06 J 0.41 14SS0202 0.06 NA 310 N 31 250 N 300
Maternal Death, 

Neurological, 
Respiratory

36 2.4E-04 No BSL

117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 1/2 0.29 J 0.29 J 0.41 14SS0202 0.29 NA 35 C 9 76 C 72 --- 25 3.8E-03 No BSL

91-20-3 NAPHTHALENE 1/2 1.5 1.5 0.41 14SS0202 1.5 NA 56 N 5.6 40 N 55 Body Weight, 
Nasal 10 3.8E-02 No BSL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 2/2 8830 14900 --- 14SS0101 14900 no 76000 N 7600 72000 N 80000 Body Weight 18000 2.1E-01 No BKG
7440-38-2 ARSENIC 2/2 3.7 4.5 --- 14SS0101 4.5 no 0.39 C 0.1 0.8 C 2.1 --- 0.27 5.6E+00 No BKG
7440-39-3 BARIUM 2/2 7.7 J 7.9 J --- 14SS0101 7.9 NE(14) 5400 N 540 110 N 120 Cardiovascular 110 7.2E-02 No BSL

7440-41-7 BERYLLIUM 2/2 0.2 J 0.21 J --- 14SS0101 0.21 NE 150 N 15 120 N 120 Gastrointestinal, 
Respiratory 40 1.8E-03 No BSL

7440-43-9 CADMIUM 1/2 1.7 1.7 0.68 14SS0202 1.7 NE 37 N 3.7 75 N 82 Kidney 75 2.3E-02 No BSL
7440-70-2 CALCIUM 2/2 126 J 256 J --- 14SS0202 256 NE --- --- --- --- --- --- --- No NUT
7440-47-3 CHROMIUM 2/2 18.4 18.6 --- 14SS0101 18.6 NE 210 C 53 210 C 210 --- 70 8.9E-02 No BSL

7440-48-4 COBALT 2/2 1.4 J 1.8 J --- 14SS0101 1.8 NE 900 C 225 4700 N 1700

Cardiovascular, 
Immunological, 
Neurological, 
Reproductive

671 3.8E-04 No BSL

7440-50-8 COPPER 2/2 4.6 J 7.5 --- 14SS0101 7.5 NE 3100 N 310 110 N 150 Gastrointestinal 110 6.8E-02 No BSL

7439-89-6 IRON 2/2 15300 18800 --- 14SS0101 18800 no 23000 N 2300 23000 N 53000 Blood,          
Gastrointestinal 7670 8.2E-01 No BKG

7439-92-1 LEAD 2/2 5.6 7.3 --- 14SS0101 7.3 NE 400 400 400 400 --- 400 1.8E-02 No BSL
7439-95-4 MAGNESIUM 2/2 71.6 J 104 J --- 14SS0101 104 NE --- --- --- --- --- --- --- No NUT
7439-96-5 MANGANESE 2/2 23.4 35 --- 14SS0101 35 no 1800 N 180 1600 N 3500 Neurological 229 2.2E-02 No BSL,BKG
7439-97-6 MERCURY 2/2 0.12 J 0.14 J --- 14SS0202 0.14 NE 23 N 2.3 3.4 N 3 Neurological 0.49 4.1E-02 No BSL
7440-02-0 NICKEL 2/2 3.1 J 3.6 J --- 14SS0202 3.6 NE 1600 N 160 110 N 340 Body Weight 110 3.3E-02 No BSL
7440-22-4 SILVER 1/2 0.5 J 0.5 J 0.45 14SS0202 0.5 NE 390 N 39 390 N 410 Skin 390 1.3E-03 No BSL
7440-23-5 SODIUM 2/2 169 J 190 J --- 14SS0202 190 NE --- --- --- --- --- --- --- No NUT
7440-62-2 VANADIUM 2/2 38.8 47.7 --- 14SS0101 47.7 no 550 N 55 15 N 67 NOEL 15 3.2E+00 No BKG
7440-66-6 ZINC 2/2 9.8 J 15.4 --- 14SS0202 15.4 NE 23000 N 2300 23000 N 26000 Blood 11500 6.7E-04 No BSL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)



TABLE 8-2

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 14, SHORT-TERM SANITARY LANDFILL
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned 
Screening Levels 

based on Region 9 
Residential PRGs (6)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/   

Non-apportioned 
Residential SCTL 

Ratio >3 ? (11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)

Footnotes: Definitions:
1     Sample and duplicate are counted as two separate samples when determining the minimum and maximum detected concentrations. C = Carcinogen.
2    Values  presented are sample-specific quantitation limits. CAS = Chemical abstract services.
3    The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern.
4     To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in Appendix A. J = Estimated value.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background, that chemical was not selected as a COPC. N = Noncarcinogen.
5    USEPA Region 9 Preliminary Remediation Goals (PRGs), October 2002. NA = Not applicable/not available.
6     Apportioned COPC screening levels for carcinogens are determined by dividing the non-apportioned PRGs by the number of chemicals classified as carcinogens by Region 9.  For example,  4 chemicals detected in subsurface soil at Site 14 sat = Soil saturation concentration.
       are classified as carcinogens.  Therefore, the apportioned screening levels for carcinogens are the PRGs divided by 4.  For noncarcinogens,   the COPC screening level is based on a target hazard quotient of 0.1, as per USEPA Region 4
       guidelines (USEPA Region 4, May 2000). Rationale Codes:
7     Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  For Selection as a COPC:
8    2004 Proposed Florida SCTLs are presented in Comparison of Chapter 62-777, F.A.C. -  May 26, 1999 Values vs. Proposed February 26, 2004 Values, online at http://fdep.ifas.ufl.edu/   ASL = Above COPC screening level
9    Target organs are obtained from Table II, Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.
10   Value sof the simple apportioned SCTLs are determined by dividing the non-apportioned SCTL by the number carcinogenic chemicals or by the number of target organs for noncarcinogens as defined by Chapter 62-777 F.A.C.  For example, For Elimination as a COPC:
       3 carcinogens were detected in subsurface soil at Site 14.  Therefore, the apportioned SCTL value for carcinogens is the non-apportioned SCTL divided by 3.  For noncarcinogens,  neurological effects were identified as the target organ for 7 chemicals.   BKG = Within background levels.
       Therefore, the apportioned SCTLs for these chemicals are the non-apportioned values divided by 7.  Note that the non-apportioned SCTLs for barium, cadmium, copper, nickel, vanadium, and cyanide are based on acute toxicity considerations.   BSL = Below COPC screening level
11    According to the proposed Florida Rule 62-780, a chemical is identified as a COC if the maximum concentration is greater than 3 times the non-apportioned SCTL.   NUT = Essential nutrient.
12   A chemical is selected as a COPC if the maximum detected concentration exceeds either the USEPA or Florida apportioned risk-based screening levels,  or is greater than 3 times the non-apportioned SCTL,
      and if site concentrations exceed facility background levels (for metals).  
13   NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.
14   NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum detected concentration did not exceed the applicable PRG or SCTL.

Associated Samples:
14SS0101
14SS0202



TABLE 8-3

FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 14, SHORT-TERM SANITARY LANDFILL
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Volatile Organics  (mg/kg)
75-09-2 METHYLENE CHLORIDE 0.008 J 0.008 16 C 5.0E-04 NA (6) No maximum < SCTL
1330-20-7 TOTAL XYLENES 0.002 J 0.002 5900 N 3.4E-07 NA No maximum < SCTL

Semivolatile Organics  (mg/kg)
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 0.04 J 0.04 76 C 5.3E-04 NA No maximum < SCTL
218-01-9 CHRYSENE 0.38 J 0.38 140 C 2.7E-03 NA No maximum < SCTL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 23800 23800 72000 N 3.3E-01 no No (8)
7440-38-2 ARSENIC 4.3 4.3 0.8 C 5.4E+00 no No (8)
7440-39-3 BARIUM 26.6 J 26.6 110 N 2.4E-01 NE (7) No maximum < SCTL
7440-41-7 BERYLLIUM 0.15 J 0.15 120 N 1.3E-03 NE No maximum < SCTL
7440-43-9 CADMIUM 0.94 J 0.94 75 N 1.3E-02 NE No maximum < SCTL
7440-70-2 CALCIUM 183 J 183 --- --- NE No Essential Nutrient
7440-47-3 CHROMIUM 19.6 19.6 210 C 9.3E-02 NE No maximum < SCTL
7440-48-4 COBALT 1.8 J 1.8 4700 N 3.8E-04 NE No maximum < SCTL
7440-50-8 COPPER 7.8 7.8 110 N 7.1E-02 NE No maximum < SCTL
7439-89-6 IRON 15800 15800 23000 N 6.9E-01 no No (8)
7439-92-1 LEAD 11.9 J 6.07 400 3.0E-02 NE No maximum < SCTL
7439-95-4 MAGNESIUM 177 J 177 --- --- NE No Essential Nutrient
7439-96-5 MANGANESE 597 J 597 1600 N 3.7E-01 no No (8)

7439-97-6 MERCURY 0.04 J 0.04 3.4 N 1.2E-02 NE No maximum < SCTL

7440-02-0 NICKEL 5 J 5 110 N 4.5E-02 NE No maximum < SCTL
7440-09-7 POTASSIUM 174 J 174 --- --- NE No Essential Nutrient
7440-23-5 SODIUM 180 J 180 --- --- NE No Essential Nutrient
7440-62-2 VANADIUM 42.1 42.1 15 N 2.8E+00 no No (8)
7440-66-6 ZINC 11.1 11.1 23000 N 4.8E-04 NE No maximum < SCTL

Miscellaneous Parameter  (mg/kg)
57-12-5 CYANIDE 0.07 J 0.07 30 N 2.3E-03 NA No maximum < SCTL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Maximum 
Concentration 

(1)



TABLE 8-3

FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 14, SHORT-TERM SANITARY LANDFILL
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations
       performed by the USEPA's ProUCL software and presented in Appendix A.
3    Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
4    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in
       Appendix A. If the site data to background data comparisons determine that the site concentrations of a constituent were not significantly different from background, that chemical was
       not selected as a potential COC.
5    A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
6    NA - Not Applicable.   According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
7    NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum concentration
       did not exceed the applicable SCTL.
8   These metals are not known to be associated with past practices or processes at Site 14 and the concentrations in soil at the site are considered to be naturally occurring or representative
      of anthropogenic background levels.  Therefore, these constituents are not selected as potential COCs for the site.

Associated Samples: Definitions:
14-SL-01 C = Carcinogen.
14-SL-02 CAS = Chemical abstract services.
14-SL-03 COPC = Chemical of potential concern.
14S00101 J = Estimated value.
14S00101-D N = Noncarcinogen.
14S00201 NA = Not applicable/not available.
14S00301



TABLE 8-4

COMPARISON TO SOIL SATURATION LIMIT - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 14, SHORT-TERM SANITARY LANDFILL
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA

CAS No. Parameter Frequency of 
Detection

Exposure Point 
Concentration  

(2)

Sample of Maximum 
Detection

Site above 
Background 

?(3)

Soil Saturation 
Limit, Csat (4)

Volatile Organics  (mg/kg)
75-09-2 METHYLENE CHLORIDE 2/6 0.008 J 0.008 14S00301 NA (5) 2400
1330-20-7 TOTAL XYLENES 1/6 0.002 J 0.002 14-SL-01 NA 140

Semivolatile Organics  (mg/kg)
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 1/6 0.04 J 0.04 14-SL-02 NA 31000
218-01-9 CHRYSENE 1/6 0.38 J 0.38 14-SL-02 NA 3.8

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical
       tests and calculations performed by the USEPA's ProUCL software and presented in Appendix A.
3    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background,
       that chemical was not selected as a potential COPC.
4    Soil Saturation Limits (CSAT),  Table 8, Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
5    NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.

Associated Samples:
14-SL-01 14S00101-D
14-SL-02 14S00201
14-SL-03 14S00301
14S00101

Maximum 
Concentration 

(1)



TABLE 8-5

FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 14, SHORT-TERM SANITARY LANDFILL
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Volatile Organics  (mg/kg)
67-64-1 ACETONE 0.17 J 0.17 780 N 2.2E-04 NA (6) No maximum < SCTL
100-41-4 ETHYLBENZENE 0.5 0.5 1100 N 4.5E-04 NA No maximum < SCTL
108-88-3 TOLUENE 0.023 J 0.023 380 N 6.1E-05 NA No maximum < SCTL
1330-20-7 TOTAL XYLENES 0.26 J 0.26 5900 N 4.4E-05 NA No maximum < SCTL

Semivolatile Organics  (mg/kg)
106-44-5 4-METHYLPHENOL 0.06 J 0.06 250 N 2.4E-04 NA No maximum < SCTL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 0.29 J 0.29 76 C 3.8E-03 NA No maximum < SCTL
91-20-3 NAPHTHALENE 1.5 1.5 40 N 3.8E-02 NA No maximum < SCTL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 14900 14900 72000 N 2.1E-01 no No maximum < SCTL
7440-38-2 ARSENIC 4.5 4.5 0.8 C 5.6E+00 no No (8)
7440-39-3 BARIUM 7.9 J 7.9 110 N 7.2E-02 NE (7) No maximum < SCTL
7440-41-7 BERYLLIUM 0.21 J 0.21 120 N 1.8E-03 NE No maximum < SCTL
7440-43-9 CADMIUM 1.7 1.7 75 N 2.3E-02 NE No maximum < SCTL
7440-70-2 CALCIUM 256 J 256 --- --- NE No Essential Nutrient
7440-47-3 CHROMIUM 18.6 18.6 210 C 8.9E-02 NE No maximum < SCTL
7440-48-4 COBALT 1.8 J 1.8 4700 N 3.8E-04 NE No maximum < SCTL
7440-50-8 COPPER 7.5 7.5 110 N 6.8E-02 NE No maximum < SCTL
7439-89-6 IRON 18800 18800 23000 N 8.2E-01 no No maximum < SCTL
7439-92-1 LEAD 7.3 6.45 400 1.8E-02 NE No maximum < SCTL
7439-95-4 MAGNESIUM 104 J 104 --- --- NE No Essential Nutrient
7439-96-5 MANGANESE 35 35 1600 N 2.2E-02 no No maximum < SCTL
7439-97-6 MERCURY 0.14 J 0.14 3.4 N 4.1E-02 NE No maximum < SCTL
7440-02-0 NICKEL 3.6 J 3.6 110 N 3.3E-02 NE No maximum < SCTL
7440-22-4 SILVER 0.5 J 0.5 390 N 1.3E-03 NE No maximum < SCTL
7440-23-5 SODIUM 190 J 190 --- --- NE No Essential Nutrient
7440-62-2 VANADIUM 47.7 47.7 15 N 3.2E+00 no No (8)
7440-66-6 ZINC 15.4 15.4 23000 N 6.7E-04 NE No maximum < SCTL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Maximum 
Concentration 

(1)



TABLE 8-5

FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 14, SHORT-TERM SANITARY LANDFILL
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations
       performed by the USEPA's ProUCL software and presented in Appendix A.
3    Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
4    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in
       Appendix A. If the site data to background data comparisons determine that the site concentrations of a constituent were not significantly different from background, that chemical was
       not selected as a potential COC.
5    A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
6    NA - Not Applicable.   According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
7    NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum concentration
       did not exceed the applicable SCTL.
8   These metals are not known to be associated with past practices or processes at Site 14 and the concentrations in soil at the site are considered to be naturally occurring or representative
      of anthropogenic background levels.  Therefore, these constituents are not selected as potential COCs for the site.

Associated Samples: Definitions:
14SS0101 C = Carcinogen.
14SS0202 CAS = Chemical abstract services.

COPC = Chemical of potential concern.
J = Estimated value.
N = Noncarcinogen.
NA = Not applicable/not available.



TABLE 8-6

COMPARISON TO SOIL SATURATION LIMIT - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 14, SHORT-TERM SANITARY LANDFILL
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA

CAS No. Parameter Frequency of 
Detection

Exposure Point 
Concentration  

(2)

Sample of Maximum 
Detection

Site above 
Background 

?(3)

Soil Saturation 
Limit, Csat (4)

Volatile Organics  (mg/kg)
67-64-1 ACETONE 1/2 0.17 J 0.17 14SS0202 NA (5) 100000
100-41-4 ETHYLBENZENE 1/2 0.5 0.5 14SS0202 NA 400
108-88-3 TOLUENE 1/2 0.023 J 0.023 14SS0202 NA 650
1330-20-7 TOTAL XYLENES 1/2 0.26 J 0.26 14SS0202 NA 140

Semivolatile Organics  (mg/kg)
106-44-5 4-METHYLPHENOL 1/2 0.06 J 0.06 14SS0202 NA ---
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 1/2 0.29 J 0.29 14SS0202 NA 31000
91-20-3 NAPHTHALENE 1/2 1.5 1.5 14SS0202 NA 220

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical
       tests and calculations performed by the USEPA's ProUCL software and presented in Appendix A.
3    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background,
       that chemical was not selected as a potential COPC.
4    Soil Saturation Limits (CSAT),  Table 8, Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
5    NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.

Associated Samples:
14SS0101
14SS0202

Maximum 
Concentration 

(1)



9.0  SITE 15, SOUTHWEST LANDFILL 

This section presents the results of the HHRA conducted for surface and subsurface soil samples 

collected at Site 15.  The assessment updates a risk evaluation presented in the 1999 RI report prepared 

for the Navy by HLA and was conducted per methodology recommended in USEPA and proposed State 

of Florida regulations and guidelines.  The HHRA focuses on an evaluation of direct contact risk; an 

evaluation of the potential for chemical migration from soils to groundwater will be presented in the RI for 

Site 40 (the Basewide Groundwater Investigation). 

 

9.1 SITE DESCRIPTION 

Site 15 is 21 acres in size and is located along the southwestern facility boundary near the South Air 

Field.  The site topography slopes at about 5 percent to the southwest towards Clear Creek, located 

approximately 1,200 feet southwest of the site.  The Initial Assessment Study (IAS) report noted soil 

erosion had exposed numerous areas of buried waste (Envirodyne Engineers, Inc., 1985).   

 

Site 15 was an operational landfill from 1965 to 1979 and consisted of approximately seven trenches 

oriented north-northeast.  These trenches covered approximately 15 of the 21 acres of the site.  The 

landfill reportedly received the majority of waste generated at NAS Whiting Field, potentially including 

general refuse, waste paints, oils, solvents, thinner, hydraulic fluid, bagged asbestos, and potentially 

PCB-contaminated transformer oil.  It is estimated approximately 3,000 to 4,500 tons of waste were 

disposed at the site annually.  Burning of waste material was not conducted, and waste was covered on a 

daily basis.  At the time of the RI fieldwork, buried wastes were not typically exposed at the land surface, 

and there were no indications (e.g., stained soil or stressed vegetation) of other past waste disposal 

practices (HLA, 1999).  

 

The approximate location of Site 15 is shown on Figure 1-2 of the 1999 RI report.  Currently, the site is 

covered with sparse native grasses and scrub oak vegetative cover and with planted pine trees 

approximately 20 to 30 feet in height.  There are currently no buildings at the site.  Site 15 is vacant, 

unused land at this time. 

 

9.2 FIELD INVESTIGATION SUMMARY OF PHASE IIA/IIB FIELD INVESTIGATION FOR 
SOILS 

A surface soil assessment was conducted during the RI of Site 15 in two phases (Phase IIA and IIB).  

Phase IIA included the collection of soil samples from five locations (15-SL-01 through 15-SL-05) during 

1992.  The Phase IIB investigation included the collection of soil samples from 24 locations (15-SO01 
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through 15-SO25, not including 15-SO15).  The Phase IIA samples were collected at locations where 

surface geophysical anomalies were interpreted to be present.  Because the Phase IIA surface soil 

sample locations were biased based on geophysical anomalies, the Phase IIB surface soil samples were 

collected using a random sampling technique to more appropriately support the HHRA.  The Phase IIB 

sampling involved using a systematic sampling method in which a point was chosen at random along a 

transect and samples were collected at equidistant intervals thereafter.  A subsequent removal action at 

Site 15 excavated the soils at location 15SO1501; therefore, the sample from this location is not included 

in the surface soil dataset considered for the HHRA.  The Phase IIA and IIB surface soil samples were 

collected from a depth interval of 0 to 12 inches bgs and analyzed for TCL VOCs, SVOCs, pesticides and 

PCBs, TAL inorganics, and cyanide. 

 

To characterize waste materials within the landfill, test pits were excavated at locations where 

geophysical anomalies identified potential locations of buried materials.  The subsurface soil dataset for 

Site 15 consists of one sample from each of five test pits (TP-15-02, TP-15-05, TP-15-06, TP-15-08, and 

TP-15-10) excavated during the 1992 Phase IIA field investigation.  The Phase IIA subsurface soil 

samples were collected from depth intervals of 5 to 6 feet or 10 to 12 feet bgs and analyzed for TCL 

VOCs, SVOCs, pesticides and PCBs, TAL inorganics, and cyanide. 

 

Descriptive statistics (i.e., frequency of detection, range of positive detections, range of non-detect 

results) for the target analytes detected in the surface and subsurface soil samples are presented in 

Tables 9-1 and 9-2, respectively.  The complete analytical database is included on the CD submitted with 

this report; a printout of the analytical database is provided in Appendix A. 

 

Surface and subsurface soil sample locations are presented on Figures 3-2 and 3-3 of the 1999 RI report. 

 

9.3 SELECTION OF COPCS FOR HUMAN HEALTH RISK ASSESSMENT 

The direct contact, risk-based screening levels defined in Section 2 were used to select COPCs for Site 

15.  A discussion of the chemicals selected as COPCs (i.e., those chemicals detected at concentrations 

in excess of USEPA and FDEP direct contact exposure criteria) and the rationale for COPC selection are 

provided in the following paragraphs.  COPC selection tables for surface soil and subsurface soil are 

presented as Tables 9-1 and 9-2, respectively.   

 

9.3.1 Surface Soil 

Three VOCs, three SVOCs, three pesticides, 20 inorganics, and cyanide were detected in 29 surface soil 

samples collected at Site 15.  A comparison of the maximum detected surface soil concentrations to 

screening levels based on USEPA Region 9 PRGs and FDEP SCTLs for residential exposures is 
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presented in Table 9-1.  Also presented in Table 9-1 are the results of the site data-to-background data 

comparisons conducted as described in Appendix A.  Concentrations of all chemicals were less than the 

direct contact, risk based COPC screening levels with the exception of aluminum, arsenic, iron, and 

vanadium.  Although concentrations of aluminum, arsenic, iron, and vanadium in surface soil exceeded 

the screening criteria (Table 9-1) these inorganics are not known to be associated with past practices or 

processes at any NAS Whiting Field sites.  Also, surface soils associated with NAS Whiting Field landfills 

are composed of natural soil covers and do not reflect subsurface landfill contents.  Therefore, these 

inorganics were not retained as COPCs for direct contact exposures to surface soil at the Site 15.  

Additionally, the site-specific values for these inorganics are within the range of levels found at NAS 

Whiting Field and/or of naturally occurring levels throughout the southeastern United States.  The 

Remedial Investigation (RI) for NAS Whiting Field Site 40, Basewide Groundwater, contains the appendix 

“Inorganics in Soil at NAS Whiting Field”, presenting the technical basis for this determination.  

Considering the information presented above, aluminum, arsenic, iron, and vanadium are not considered 

COPCs for Site 15 surface soils.  Therefore, no chemicals were retained as COPCs for direct contact 

exposures to surface soil at the Site 15. 

 

9.3.2 Subsurface Soil 

Three VOCs, seven SVOCs, two pesticides/PCBs, 20 inorganics, and cyanide were detected in five 

subsurface soil samples collected at Site 15.  A comparison of the maximum detected subsurface soil 

concentrations to screening levels based on USEPA Region 9 PRGs and FDEP SCTLs for residential 

exposures is presented in Table 9-2.  Also presented in Table 9-2 are the results of the site data-to-

background data comparisons conducted as described in Appendix A.  Aroclor-1242 and mercury were 

the only chemicals detected at concentrations in excess of direct contact, risk based COPC screening 

levels and background concentrations, and were retained as COPCs for subsurface soil at Site 15.  

Concentrations of aluminum, arsenic, iron, and vanadium also exceeded the screening.  Although 

concentrations of aluminum, arsenic, iron, and vanadium in the subsurface soils exceeded the screening 

criteria these inorganics are not known to be associated with past practices or processes at any NAS 

Whiting Field Sites.  Therefore, these inorganics were not retained as COPCs for direct contact 

exposures to subsurface soil at the Site 15.  Additionally, the site-specific values for these inorganics are 

within the range of levels found at NAS Whiting Field and/or of naturally occurring levels throughout the 

southeastern United States.  The Remedial Investigation (RI) for NAS Whiting Field Site 40, Basewide 

Groundwater, contains the appendix “Inorganics in Soil at NAS Whiting Field”, presenting the technical 

basis for this determination.  Considering the information presented above, aluminum, arsenic, iron, and 

vanadium are not considered COPCs for Site 15 subsurface soils. 
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Concentrations of Aroclor-1242 exceeded the simple apportioned and non-apportioned PRGs and 

SCTLs.  Concentrations of mercury exceeded the simple apportioned SCTL but were less than the non-

apportioned PRG and SCTL and the simple apportioned PRG. 

 

9.4 RISK CHARACTERIZATION 

This section provides a characterization of potential human health risks associated with potential 

exposures to chemicals in surface and subsurface soils at Site 15.  As discussed in Section 2, potential 

risks were estimated for five receptors (the hypothetical future resident, the typical industrial worker, the 

construction worker, the maintenance worker, and the recreational user/trespasser) using USEPA and 

proposed FDEP risk assessment guidance.  The results of the risk characterization are discussed below. 

 

9.4.1 Risk Characterization Using USEPA Guidelines 

This section contains a summary of the results of the risk characterization for Site 15 conducted 

according to USEPA guidance.  Quantitative risk estimates for potential human receptors were developed 

for those chemicals identified as COPCs.  Potential risks and HIs were calculated using the methodology 

presented in Section 2 and are summarized in Table 9-3.  The results are discussed below.  Chemical-

specific risks for Site 15 are presented in Appendix B.  No COPCs were retained for surface soil at Site 

15; therefore, risks were only calculated for exposures to subsurface soil. 

 

Non-carcinogenic Risk 

Cumulative HIs estimated for exposures by residents to subsurface soil (HI = 2) exceeded 1.  Aroclor-

1242 (HQ = 2) was the major contributor to the HI; the HI for mercury was 0.2.  Cumulative HIs for 

construction workers and industrial workers were less than 1, indicating adverse, non-carcinogenic effects 

are not anticipated for these receptors under the conditions defined for the exposure assessment. 

 

Carcinogenic Risk 

Cumulative ILCRs for exposures to subsurface soil were less than or within USEPA’s target risk range of 

1 x 10-4 to 1 x 10-6 for all receptors.  However, the ILCR for residents hypothetically exposed to 

subsurface soil exceeded the FDEP target level of 1 x 10-6.  The chemical-specific ILCR for Aroclor-1242, 

the only carcinogen selected as a COPC, exceeded 1 x 10-6 for exposures to subsurface soil by 

residents. 
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9.4.2 Risk Characterization Using Florida Guidelines 

This section contains a summary of the results of the risk characterization for Site 15 conducted 

according to proposed Florida Rule 62-780 FAC as discussed in Section 2.  The results are summarized 

in Tables 9-4 through 9-8 and are discussed below. 

 

9.4.2.1 Surface Soil 

Level 1 Evaluation (Residential) 

Table 9-4 presents a comparison of maximum detected concentrations and EPCs for surface soil to 

FDEP residential SCTLs.  Maximum detected concentrations and EPCs for all chemicals were less than 

Level 1 SCTLs with the exception of arsenic and vanadium.  The maximum detected concentration of 

arsenic also exceeded three times the residential SCTLs.  However, please see the preceding discussion 

regarding arsenic and vanadium (Section 9.3.1).  No chemicals were retained as COCs for residential 

exposures to surface soil at Site 15. 

 

As shown in Table 9-5 the concentrations of all organics in surface soil were significantly less than Csat 

concentrations, indicating free product is not present in surface soil. 

 

Level 2 (Industrial) and Level 3 (Recreational) Evaluations 

No COCs were identified in the Level 1 evaluation; consequently, Level 2 and Level 3 evaluations were 

not required. 

 

9.4.2.2 Subsurface Soil 

Level 1 Evaluation (Residential) 

Table 9-6 presents a comparison of maximum detected concentrations and EPCs for subsurface soil to 

FDEP residential SCTLs.  The following chemical was identified as exceeding the Level 1 SCTLs and 

was retained as a potential COC for residential exposures to subsurface soil at Site 15: 

 

• Aroclor-1242 

 

The maximum concentrations and EPCs for arsenic and vanadium exceeded the Level 1 criteria.  The 

maximum detected concentration of arsenic also exceeded three times the residential SCTL.  However, 

please see the preceding discussions regarding arsenic and vanadium (Section 9.3.2).  Arsenic and 

vanadium were not retained as COCs for residential exposures to subsurface soil at the Site 15. 
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As shown in Table 9-7, the concentrations of all organics in subsurface soil were significantly less than 

Csat concentrations, indicating that free product is not present in subsurface soil. 

 

Level 2 (Industrial) Evaluation 

The results of the Level 1 evaluation identified Aroclor-1242 as a potential COC; therefore, a Level 2 

evaluation was conducted.  Table 9-8 presents a comparison of maximum detected concentrations and 

EPCs for subsurface soil to FDEP industrial SCTLs.  The following chemical was identified as exceeding 

the Level 2 SCTLs and was retained as a potential COC for industrial exposures to subsurface soil at Site 

15: 

 

• Aroclor-1242 

 

The maximum detected Aroclor-1242 concentration (2.2 mg/kg) marginally exceeds the current SCTL for 

the industrial land use scenario (2.1 mg/kg) and would not exceed the proposed SCTL for the industrial 

land use scenario (2.6 mg/kg).  

 

Level 3 (Recreational) Evaluation 

The results of the Level 2 evaluation identified Aroclor-1242 as a potential COC; therefore, a Level 3 

evaluation was conducted.  Alternatives CTLs for recreational exposures were derived following the 

methodology presented in Section 2.  The maximum detected Aroclor-1242 concentration (2.2 mg/kg) 

does not exceed the alternative CTL for recreational land use (6.2 mg/kg).  Therefore, no chemicals were 

selected as potential COCs for the recreational land use scenario.  

 

9.5 SITE-SPECIFIC UNCERTAINTY ANALYSIS 

A summary of the uncertainties associated with the baseline HHRA, including a discussion of how they 

may affect the interpretation of the final risk estimates, is provided in this section. 

 

9.5.1 Qualitative Risk Evaluation of Metals Eliminated as COPCs Based on Background 

COPCs for the Site 15 were selected using available background concentrations for soil.  Aluminum, 

arsenic, iron, and vanadium in surface soil and subsurface soil were eliminated as COPCs on the basis of 

background concentrations.  The following table provides a qualitative risk evaluation of these metals by 

comparing the maximum detected concentrations to their respective FDEP residential SCTLs.   
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Maximum Detected Concentration 
(mg/kg) 

Chemical 

Surface Soil Subsurface Soil 

DEP SCTL 
(mg/kg) 

Aluminum 13,700 15,100 72,000 
Arsenic 4.3 2.6 0.8 
Iron 11,900 9,640 23,000 
Vanadium 35.9 25 15 

 

The SCTLs presented for aluminum, iron, and vanadium are based on the potential for non-cancer health 

effects.  The maximum detected concentrations of aluminum in surface soil and subsurface soil are 

approximately one-fifth of the SCTL.  The maximum detected concentration of iron in surface soil is 

approximately one-half of the SCTL, and the maximum detected concentration is subsurface soil is 

approximately two-fifths of the SCTL.  RfDs for aluminum and iron are based on allowable intakes rather 

than on adverse effect levels; consequently, an exceedance of the SCTL is not a definitive indication of 

the potential for adverse non-cancer health effects.  The maximum detected concentration of vanadium in 

surface soil is approximately 2.4 times greater than its SCTL, and the maximum detected concentration in 

subsurface soil is approximately 1.7 times greater than the SCTL.  The residential SCTL for vanadium is 

based on acute exposures to soil by a child (the “pica” soil exposure scenario); as a point of comparison, 

a residential SCTL based on chronic exposures is 510 mg/kg. 

 

The SCTL presented for arsenic is based on the potential for cancer effects and represents the 1 x 10-6 

(one-in-one million) cancer risk level (the values are the COPC screening levels used in this HHRA).  

SCTLs representing the 1 x 10-5 and 1 x 10-4 cancer risk levels would be 10 and 100 times, respectively, 

greater than the value presented for the 1 x 10-6 cancer risk level.  Consequently, the maximum detected 

concentrations of arsenic in surface and subsurface soil exceed the 1 x 10-6 cancer risk level, but not the 

1 x 10-5 and 1 x 10-4 risk levels. 

 

9.5.2 Limited Subsurface Soil Dataset 

Five subsurface soil samples only were collected for chemical analysis during the field investigation at 

Site 15.  However, the subsurface soil samples were collected from test pits excavated at locations where 

geophysical anomalies identified the potential locations of buried materials. 

 

9.6 SUMMARY AND CONCLUSIONS 

An HHRA was conducted for the chemical concentrations detected in 29 surface soil and five subsurface 

soil samples collected at Site 15.  The evaluation was conducted using both USEPA and State of Florida 

regulations and guidelines for HHRA.  The risk assessment considered five receptors, the hypothetical 

future resident, the typical industrial worker, the construction worker, the maintenance worker, and the 
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recreational user, assuming exposure via the ingestion, dermal contact, and inhalation route of exposure.  

However, with the possible exception of the maintenance worker, none of the receptors are currently 

contacting surface or subsurface soils at Site 15.  The risk evaluations performed using USEPA 

guidelines and State of Florida regulations and guidelines yielded comparable results. 

 

No chemicals were selected as COPCs for surface soil.  Aroclor-1242 and mercury were selected as 

COPCs for subsurface soil, and quantitative risk estimates were calculated for three future receptors (i.e., 

resident, typical industrial worker, and construction worker) per USEPA guidelines.  The non-cancer risk 

estimates (i.e., HIs) for the hypothetical future resident exposed to subsurface soil exceeded 1 for 

Aroclor-1242 indicating a potential for adverse, non-carcinogenic health effects under the conditions 

established in the exposure assessment.  The non-cancer risk estimates (i.e., HIs) for the typical 

industrial worker or the construction worker did not exceed 1.  The cancer risk estimate developed for the 

future resident hypothetically exposed to Aroclor-1242 in subsurface soils exceeded the State of Florida 

cancer risk benchmark of 1 x 10-6.  However, cancer risk estimates for the typical industrial worker and 

the construction worker did not, and none of the cancer risk estimates exceeded the USEPA cancer risk 

range of 1 x 10-4 to 1 x 10-6.  Risk estimates for mercury did not exceed USEPA or State of Florida risk 

benchmarks. 

 

The risk assessment conducted per the State of Florida regulations and guidelines evaluated risks to a 

hypothetical future resident and a typical industrial worker using the published SCTLs for the residential 

and industrial land use scenarios, respectively.  Additionally, risks to a hypothetical future recreational 

user were evaluated using SCTLs specifically developed for this risk assessment as allowed in the State 

of Florida regulations and guidelines.  No chemicals were identified as potential COCs for surface soils 

based on a comparison of maximum detected concentrations and EPCs to these SCTLs.  Aroclor-1242 

was selected as a potential COC for subsurface soils based on the comparison of the maximum detected 

concentrations and EPC to the relevant residential and industrial SCTLs.  The maximum detected 

Aroclor-1242 concentration (2.2 mg/kg) marginally exceeds the current SCTL for the industrial land use 

scenario (2.1 mg/kg) and would not exceed the proposed SCTL for the industrial land use scenario 

(2.6 mg/kg).  Aroclor-1242 was detected in only one of the five subsurface soil samples submitted for 

chemical analysis for the RI. 

 



TABLE 9-1

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 15, SOUTHWEST LANDFILL
NAVAL AIR STATION, WHITING FIELD
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CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned 
Screening Levels 

based on Region 9 
PRGs Residential (6)

Non-Apportioned Florida 
Residential SCTL- Direct 

Contact (7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/  

Non-apportioned 
Residential 

SCTL Ratio >3 ? 
(11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Volatile Organics  (mg/kg)

67-64-1 ACETONE 1/29 0.011 J 0.011 J 0.01 - 0.022 15S02101 0.011 NA (13) 1600 N 160 780 N 11000 Kidney, Liver, 
Neurological 110 1.4E-05 No BSL, FREQ

75-09-2 METHYLENE CHLORIDE 4/29 0.003 J 0.009 0.005 - 0.012 15S02101 0.009 NA 9.1 C 1.1 16 C 17 --- 2 5.6E-04 No BSL

1330-20-7 TOTAL XYLENES 3/29 0.001 J 0.004 J 0.005 - 0.012 15-SL-04 0.004 NA 270 N 27 5900 N 130
Body Weight, 

Mortality, 
Neurological

840 6.8E-07 No BSL

Semivolatile Organics  (mg/kg)
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 4/29 0.039 J 1.7 0.35 - 0.43 15S00101-D 1.7 NA 35 C 4 76 C 72 --- 11 2.2E-02 No BSL
85-68-7 BUTYL BENZYL PHTHALATE 1/29 0.24 J 0.24 J 0.35 - 0.43 15S00201 0.24 NA 12000 N 1200 15000 N 17000 Liver 7500 1.6E-05 No BSL, FREQ
84-74-2 DI-N-BUTYL PHTHALATE 6/29 0.56 1.1 0.35 - 0.41 15S00201 1.1 NA 6100 N 610 7300 N 8200 Mortality 3700 1.5E-04 No BSL

Pesticides PCBs  (mg/kg) 0 0
72-54-8 4,4'-DDD 1/29 0.0038 0.0038 0.0035 - 0.018 15S01101 0.0038 NA 2.4 C 0.30 4.6 C 4.2 --- 0.7 8.3E-04 No BSL
72-55-9 4,4'-DDE 3/29 0.0019 J 0.05 0.0035 - 0.018 15S01101 0.05 NA 1.7 C 0.21 3.3 C 2.9 --- 0.5 1.5E-02 No BSL
50-29-3 4,4'-DDT 2/29 0.0044 0.014 0.0035 - 0.018 15S01101 0.014 NA 1.7 C 0.21 3.3 C 2.9 --- 0.5 4.2E-03 No BSL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 29/29 3280 13700 --- 15S01701 13700 no 76000 N 7600 72000 N 80000 Body Weight 18000 1.9E-01 No BKG
7440-38-2 ARSENIC 29/29 0.75 J 4.3 --- 15S01701-D 4.3 no 0.39 C 0.05 0.8 C 2.1 --- 0.11 5.4E+00 No BKG
7440-39-3 BARIUM 29/29 3.2 J 11.4 J --- 15S01201 11.4 NE (14) 5400 N 540 110 N 120 Cardiovascular 110 1.0E-01 No BSL

7440-41-7 BERYLLIUM 3/29 0.07 J 0.09 J 0.05 - 1 15-SL-04 0.09 NE 150 N 15 120 N 120 Gastrointestinal, 
Respiratory 40 7.5E-04 No BSL

7440-70-2 CALCIUM 17/29 20.4 J 137 J 1000 15-SL-02 137 NE --- --- --- --- --- --- --- No NUT
7440-47-3 CHROMIUM 29/29 2.8 14.8 --- 15S01701 14.8 NE 210 C 26 210 C 210 --- 30 7.0E-02 No BSL

7440-48-4 COBALT 11/29 0.49 J 1.2 J 0.33 - 10 15-SL-01 1.2 NE 900 C 113 4700 N 1700

Cardiovascular, 
Immunological, 
Neurological, 
Reproductive

671 2.6E-04 No BSL

7440-50-8 COPPER 7/29 1.6 J 12.5 5 15-SL-05 12.5 NE 3100 N 310 110 N 150 Gastrointestinal 110 1.1E-01 No BSL

7439-89-6 IRON 29/29 1610 J 11900 J --- 15S01701 11900 no 23000 N 2300 23000 N 53000 Blood,          
Gastrointestinal 7670 5.2E-01 No BKG

7439-92-1 LEAD 29/29 2.3 59.9 --- 15-SL-05 59.9 NE 400 400 400 400 --- 400 1.5E-01 No BSL
7439-95-4 MAGNESIUM 29/29 41.8 J 156 J --- 15S00901 156 NE --- --- --- --- --- --- --- No NUT
7439-96-5 MANGANESE 29/29 6.8 143 --- 15-SL-04 143 no 1800 N 180 1600 N 3500 Neurological 229 8.9E-02 No BSL,BKG
7439-97-6 MERCURY 20/28 0.01 J 0.19 0.06 - 0.1 15S01201 0.19 NE 23 N 2.3 3.4 N 3 Neurological 0.49 5.6E-02 No BSL
7440-02-0 NICKEL 1/29 3.3 J 3.3 J 2.3 - 8 15S02201 3.3 NE 1600 N 160 110 N 340 Body Weight 110 3.0E-02 No BSL, FREQ
7440-09-7 POTASSIUM 5/29 131 201 J 128 - 1000 15S01801 201 NE --- --- --- --- --- --- --- No NUT

7782-49-2 SELENIUM 5/29 0.24 J 0.3 J 0.39 - 1 15S01901 0.3 NE 390 N 39 390 N 440 Hair Loss, 
Neurological, Skin 55.7 7.7E-04 No BSL

7440-22-4 SILVER 4/29 0.66 J 2 J 0.32 - 2 15S01201 2 NE 390 N 39 390 N 410 Skin 195 5.1E-03 No BSL
7440-23-5 SODIUM 5/29 170 J 179 J 1000 15-SL-05 179 NE --- --- --- --- --- --- --- No NUT
7440-62-2 VANADIUM 29/29 4.1 J 35.9 --- 15S01701 35.9 no 550 N 55 15 N 67 NOEL 15 2.4E+00 No BKG
7440-66-6 ZINC 27/29 2.4 J 15.9 4 15S01201 15.9 NE 23000 N 2300 23000 N 26000 Blood 11500 6.9E-04 No BSL

Miscellaneous Parameter  (mg/kg)

57-12-5 CYANIDE 2/29 0.16 J 0.31 J 0.24 - 0.5 15S00701 0.31 NA 1200 N 120 30 N 34
Body Weight, 
Neurological, 

Thyroid
30 1.0E-02 No BSL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)
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CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned 
Screening Levels 

based on Region 9 
PRGs Residential (6)

Non-Apportioned Florida 
Residential SCTL- Direct 

Contact (7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/  

Non-apportioned 
Residential 

SCTL Ratio >3 ? 
(11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)

Footnotes: Definitions:
1     Sample and duplicate are counted as two separate samples when determining the minimum and maximum detected concentrations. C = Carcinogen.
2    Values  presented are sample-specific quantitation limits. CAS = Chemical abstract services.
3    The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern.
4     To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in Appendix A. J = Estimated value.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background, that chemical was not selected as a COPC. N = Noncarcinogen.
5    USEPA Region 9 Preliminary Remediation Goals (PRGs), October 2002. NA = Not applicable/not available.
6     Apportioned COPC screening levels for carcinogens are determined by dividing the non-apportioned PRGs by the number of chemicals classified as carcinogens by Region 9.  For example,  8 chemicals detected in surface soil at Site 15 sat = Soil saturation concentration.
       are classified as carcinogens.  Therefore, the apportioned screening levels for carcinogens are the PRGs divided by 8.  For noncarcinogens,   the COPC screening level is based on a target hazard quotient of 0.1, as per USEPA Region 4
       guidelines (USEPA Region 4, May 2000). Rationale Codes:
7     Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  For Selection as a COPC:
8    2004 Proposed Florida SCTLs are presented in Comparison of Chapter 62-777, F.A.C. -  May 26, 1999 Values vs. Proposed February 26, 2004 Values, online at http://fdep.ifas.ufl.edu/   ASL = Above COPC screening level
9    Target organs are obtained from Table II, Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.
10   Values of the simple apportioned SCTLs are determined by dividing the non-apportioned SCTL by the number carcinogenic chemicals or by the number of target organs for noncarcinogens as defined by Chapter 62-777 F.A.C.  For example, For Elimination as a COPC:
       7 carcinogens were detected in surface soil at Site 15.  Therefore, the apportioned SCTL value for carcinogens is the non-apportioned SCTL divided by 7.  For noncarcinogens,  neurological effects were identified as the target organ for 7 chemicals.   BKG = Within background levels.
       Therefore, the apportioned SCTLs for these chemicals are the non-apportioned values divided by 7.  Note that the non-apportioned SCTLs for barium, cadmium, copper, nickel, vanadium, and cyanide are based on acute toxicity considerations.   BSL = Below COPC screening level
11    According to the proposed Florida Rule 62-780, a chemical is identified as a COC if the maximum concentration is greater than 3 times the non-apportioned SCTL.   NUT = Essential nutrient.
12   A chemical is selected as a COPC if the maximum detected concentration exceeds either the USEPA or Florida apportioned risk-based screening levels,  or is greater than 3 times the non-apportioned SCTL,
      and if site concentrations exceed facility background levels (for metals).  
13   NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.
14   NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum detected concentration did not exceed the applicable PRG or SCTL.

Associated Samples:
15S00101 15S01101 15S02001-D
15S00101-AVG 15S01201 15S02101
15S00101-D 15S01301 15S02201
15S00201 15S01401 15S02301
15S00301 15S01601 15S02401
15S00401 15S01701 15S02501
15S00501 15S01701-AVG 15-SL-01
15S00601 15S01701-D 15-SL-02
15S00701 15S01801 15-SL-03
15S00801 15S01901 15-SL-04
15S00901 15S02001 15-SL-05
15S01001 15S02001-AVG



TABLE 9-2

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 15, SOUTHWEST LANDFILL
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned 
Screening Levels 

based on Region 9 
PRGs Residential (6)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/   

Non-apportioned 
Residential SCTL 

Ratio >3 ? (11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Volatile Organics  (mg/kg)
591-78-6 2-HEXANONE 1/5 0.003 J 0.003 J 0.011 15SS0201 0.003 NA (13)  ---  --- 5.1 N 24 none specified 3 5.9E-04 No BSL
108-90-7 CHLOROBENZENE 1/5 0.002 J 0.002 J 0.011 15SS0804 0.002 NA 150 N 15 30 N 120 Liver 30 6.7E-05 No BSL

1330-20-7 TOTAL XYLENES 4/5 0.004 J 0.006 J 0.011 15SS1005 0.006 NA 270 N 27 5900 N 130
Body Weight, 

Mortality, 
Neurological

840 1.0E-06 No BSL

Semivolatile Organics  (mg/kg)
106-46-7 1,4-DICHLOROBENZENE 1/5 0.11 J 0.11 J 0.35 - 0.36 15SS0804 0.11 NA 3.4 C 0.49 6 C 6.4 --- 1 1.8E-02 No BSL

91-57-6 2-METHYLNAPHTHALENE 2/5 0.068 J 0.076 J 0.35 - 0.36 15SS0804 0.076 NA 56 N 5.6 80 N 210 Body Weight, 
Nasal 11 9.5E-04 No BSL

106-44-5 4-METHYLPHENOL 2/5 0.042 J 0.077 J 0.35 - 0.37 15SS0603 0.077 NA 310 N 31 250 N 300
Maternal Death, 

Neurological, 
Respiratory

42 3.1E-04 No BSL

117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 2/5 0.042 J 0.23 J 0.35 - 0.37 15SS0603 0.23 NA 35 C 5 76 C 72 --- 13 3.0E-03 No BSL
84-66-2 DIETHYL PHTHALATE 1/5 0.041 J 0.041 J 0.35 - 0.37 15SS0201 0.041 NA 49000 N 4900 54000 N 61000 Body Weight 7700 7.6E-07 No BSL

91-20-3 NAPHTHALENE 2/5 0.092 J 0.14 J 0.35 - 0.36 15SS0603 0.14 NA 56 N 5.6 40 N 55 Body Weight, 
Nasal 6 3.5E-03 No BSL

108-95-2 PHENOL 1/5 0.053 J 0.053 J 0.35 - 0.37 15SS0201 0.053 NA 37000 N 3700 900 N 500 Developmental 900 5.9E-05 No BSL
Pesticides PCBs  (mg/kg)

72-55-9 4,4'-DDE 1/5 0.0023 J 0.0023 J 0.0035 - 0.037 15SS1005 0.0023 NA 1.7 C 0.24 3.3 C 2.9 --- 0.6 7.0E-04 No BSL
53469-21-9 AROCLOR-1242 1/5 2.2 2.2 0.035 - 0.036 15SS0804 2.2 NA 0.22 C 0.03 0.5 C 0.5 --- 0.083 4.4E+00 Yes ASL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 5/5 3520 15100 --- 15SS0804 15100 no 76000 N 7600 72000 N 80000 Body Weight 10300 2.1E-01 No BKG
7440-38-2 ARSENIC 5/5 0.63 J 2.6 --- 15SS0201, 15SS0804 2.6 no 0.39 C 0.06 0.8 C 2.1 --- 0.13 3.3E+00 No BKG
7440-39-3 BARIUM 5/5 1.6 J 13.2 J --- 15SS0804 13.2 NE (14) 5400 N 540 110 N 120 Cardiovascular 110 1.2E-01 No BSL

7440-41-7 BERYLLIUM 4/5 0.09 J 0.17 J 0.05 15SS0201 0.17 NE 150 N 15 120 N 120 Gastrointestinal, 
Respiratory 40 1.4E-03 No BSL

7440-43-9 CADMIUM 1/5 2.1 2.1 0.63 - 0.66 15SS0603 2.1 NE 37 N 3.7 75 N 82 Kidney 75 2.8E-02 No BSL
7440-70-2 CALCIUM 5/5 72.7 J 267 J --- 15SS0804 267 NE --- --- --- --- --- --- --- No NUT
7440-47-3 CHROMIUM 5/5 3.8 12.7 --- 15SS0804 12.7 NE 210 C 30 210 C 210 --- 35 6.0E-02 No BSL

7440-48-4 COBALT 1/5 0.71 J 0.71 J 0.71 - 0.73 15SS0201 0.71 NE 900 C 129 4700 N 1700

Cardiovascular, 
Immunological, 
Neurological, 
Reproductive

783 1.5E-04 No BSL

7440-50-8 COPPER 5/5 0.86 J 6.8 --- 15SS0804 6.8 NE 3100 N 310 110 N 150 Gastrointestinal 110 6.2E-02 No BSL

7439-89-6 IRON 5/5 2100 9640 --- 15SS0804 9640 no 23000 N 2300 23000 N 53000 Blood,          
Gastrointestinal 7670 4.2E-01 No BKG

7439-92-1 LEAD 5/5 2.8 86.2 --- 15SS1005 86.2 NE 400 400 400 400 --- 400 2.2E-01 No BSL
7439-95-4 MAGNESIUM 5/5 18.8 J 109 J --- 15SS0603 109 NE --- --- --- --- --- --- --- No NUT
7439-96-5 MANGANESE 5/5 10 44.2 --- 15SS0804 44.2 no 1800 N 180 1600 N 3500 Neurological 267 2.8E-02 No BSL,BKG
7439-97-6 MERCURY 5/5 0.09 J 0.59 --- 15SS0804 0.59 yes 23 N 2.3 3.4 N 3 Neurological 0.57 1.7E-01 Yes ASL
7440-02-0 NICKEL 3/5 2.1 J 3 J 1.1 - 1.2 15SS1005 3 NE 1600 N 160 110 N 340 Body Weight 110 2.7E-02 No BSL
7440-09-7 POTASSIUM 3/5 137 J 157 J 145 15SS0603 157 NE --- --- --- --- --- --- --- No NUT
7440-22-4 SILVER 3/5 0.48 J 0.62 J 0.43 15SS0804 0.62 NE 390 N 39 390 N 410 Skin 390 1.6E-03 No BSL
7440-23-5 SODIUM 5/5 165 J 191 J --- 15SS0804 191 NE --- --- --- --- --- --- --- No NUT
7440-62-2 VANADIUM 5/5 6.5 J 25 --- 15SS0804 25 no 550 N 55 15 N 67 NOEL 15 1.7E+00 No BKG
7440-66-6 ZINC 5/5 3.1 J 19.1 --- 15SS0804 19.1 NE 23000 N 2300 23000 N 26000 Blood 11500 8.3E-04 No BSL

Miscellaneous Parameter  (mg/kg)

57-12-5 CYANIDE 1/4 0.55 J 0.55 J 0.09 15SS0603 0.55 NA 1200 N 120 30 N 34
Body Weight, 
Neurological, 

Thyroid
30 1.8E-02 No BSL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)



TABLE 9-2

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 15, SOUTHWEST LANDFILL
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned 
Screening Levels 

based on Region 9 
PRGs Residential (6)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/   

Non-apportioned 
Residential SCTL 

Ratio >3 ? (11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)

Footnotes: Definitions:
1     Sample and duplicate are counted as two separate samples when determining the minimum and maximum detected concentrations. C = Carcinogen.
2    Values  presented are sample-specific quantitation limits. CAS = Chemical abstract services.
3    The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern.
4     To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in Appendix A. J = Estimated value.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background, that chemical was not selected as a COPC. N = Noncarcinogen.
5    USEPA Region 9 Preliminary Remediation Goals (PRGs), October 2002. NA = Not applicable/not available.
6     Apportioned COPC screening levels for carcinogens are determined by dividing the non-apportioned PRGs by the number of chemicals classified as carcinogens by Region 9.  For example,  7 chemicals detected in subsurface soil at Site 15 sat = Soil saturation concentration.
       are classified as carcinogens.  Therefore, the apportioned screening levels for carcinogens are the PRGs divided by 7.  For noncarcinogens,   the COPC screening level is based on a target hazard quotient of 0.1, as per USEPA Region 4
       guidelines (USEPA Region 4, May 2000). Rationale Codes:
7     Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  For Selection as a COPC:
8    2004 Proposed Florida SCTLs are presented in Comparison of Chapter 62-777, F.A.C. -  May 26, 1999 Values vs. Proposed February 26, 2004 Values, online at http://fdep.ifas.ufl.edu/   ASL = Above COPC screening level
9    Target organs are obtained from Table II, Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.
10   Values of the simple apportioned SCTLs are determined by dividing the non-apportioned SCTL by the number carcinogenic chemicals or by the number of target organs for noncarcinogens as defined by Chapter 62-777 F.A.C.  For example, For Elimination as a COPC:
       6 carcinogens were detected in subsurface soil at Site 15.  Therefore, the apportioned SCTL value for carcinogens is the non-apportioned SCTL divided by 6.  For noncarcinogens,  neurological effects were identified as the target organ for 6 chemicals.   BKG = Within background levels.
       Therefore, the apportioned SCTLs for these chemicals are the non-apportioned values divided by 6.  Note that the non-apportioned SCTLs for phenol, barium, cadmium, copper, nickel, vanadium, and cyanide are based on acute toxicity considerations.   BSL = Below COPC screening level
11    According to the proposed Florida Rule 62-780, a chemical is identified as a COC if the maximum concentration is greater than 3 times the non-apportioned SCTL.   NUT = Essential nutrient.
12   A chemical is selected as a COPC if the maximum detected concentration exceeds either the USEPA or Florida apportioned risk-based screening levels,  or is greater than 3 times the non-apportioned SCTL,
      and if site concentrations exceed facility background levels (for metals).  
13   NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.
14   NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum detected concentration did not exceed the applicable PRG or SCTL.

Associated Samples:
15SS0201
15SS0502
15SS0603
15SS0804
15SS1005



TABLE 9-3

SUMMARY OF CANCER RISKS AND HAZARD INDICES
SITE 15, SOUTHWEST LANDFILL

RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT
NAVAL AIR STATION, WHITING FIELD

MILTON FIELD, FLORIDA

Receptor Media Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5

Hypothetical Future Residents Surface Soil NE - - - - - - NE - -
Subsurface Soil 4E-06 - - - - Aroclor-1254 2 Aroclor-1254

Industrial Workers Surface Soil NE - - - - - - NE - -
Subsurface Soil 1E-06 - - - - - - 0.3 - -

Construction Workers Surface Soil NE - - - - - - NE - -
Subsurface Soil 4E-07 - - - - - - 0.5 - -

Maintenance Workers Surface Soil NE - - - - - - NE - -

Adolescent Recreational Users Surface Soil NE - - - - - - NE - -

Adult Recreational Users Surface Soil NE - - - - - - NE - -

Lifelong Recreational Users Surface Soil NE - - - - - - NA - -

Notes:
NE - Not evaluated.  There were no COPCs identified for surface soil.
NA - Not applicable.
HI - Hazard Index.



TABLE 9-4

FLORIDA LEVEL 1 DIRECT CONTACT - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 15, SOUTHWEST LANDFILL
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Volatile Organics  (mg/kg)
67-64-1 ACETONE 0.011 J 0.006 780 N 1.4E-05 NA (6) No maximum < SCTL
75-09-2 METHYLENE CHLORIDE 0.009 0.005 16 C 5.6E-04 NA No maximum < SCTL
1330-20-7 TOTAL XYLENES 0.004 J 0.004 5900 N 6.8E-07 NA No maximum < SCTL

Semivolatile Organics  (mg/kg)
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 1.7 0.2 76 C 2.2E-02 NA No maximum < SCTL
85-68-7 BUTYL BENZYL PHTHALATE 0.24 J 0.2 15000 N 1.6E-05 NA No maximum < SCTL
84-74-2 DI-N-BUTYL PHTHALATE 1.1 0.4 7300 N 1.5E-04 NA No maximum < SCTL

Pesticides PCBs  (mg/kg)
72-54-8 4,4'-DDD 0.0038 0.0038 4.6 C 8.3E-04 NA No maximum < SCTL
72-55-9 4,4'-DDE 0.05 0.007 3.3 C 1.5E-02 NA No maximum < SCTL
50-29-3 4,4'-DDT 0.014 0.005 3.3 C 4.2E-03 NA No maximum < SCTL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 13700 7890 72000 N 1.9E-01 no No maximum < SCTL
7440-38-2 ARSENIC 4.3 1.7 0.8 C 5.4E+00 no No (8)
7440-39-3 BARIUM 11.4 J 7.2 110 N 1.0E-01 NE (7) No maximum < SCTL
7440-41-7 BERYLLIUM 0.09 J 0.09 120 N 7.5E-04 NE No maximum < SCTL
7440-70-2 CALCIUM 137 J 137 --- --- NE No Essential Nutrient
7440-47-3 CHROMIUM 14.8 6.9 210 C 7.0E-02 NE No maximum < SCTL
7440-48-4 COBALT 1.2 J 1.2 4700 N 2.6E-04 NE No maximum < SCTL
7440-50-8 COPPER 12.5 3.9 110 N 1.1E-01 NE No maximum < SCTL
7439-89-6 IRON 11900 J 4770 23000 N 5.2E-01 no No maximum < SCTL
7439-92-1 LEAD 59.9 6.48 400 1.5E-01 NE No maximum < SCTL
7439-95-4 MAGNESIUM 156 J 100 --- --- NE No Essential Nutrient
7439-96-5 MANGANESE 143 78.5 1600 N 8.9E-02 no No maximum < SCTL
7439-97-6 MERCURY 0.19 0.039 3.4 N 5.6E-02 NE No maximum < SCTL
7440-02-0 NICKEL 3.3 J 3.3 110 N 3.0E-02 NE No maximum < SCTL
7440-09-7 POTASSIUM 201 J 201 --- --- NE No Essential Nutrient
7782-49-2 SELENIUM 0.3 J 0.3 390 N 7.7E-04 NE No maximum < SCTL
7440-22-4 SILVER 2 J 0.98 390 N 5.1E-03 NE No maximum < SCTL
7440-23-5 SODIUM 179 J 179 --- --- NE No Essential Nutrient
7440-62-2 VANADIUM 35.9 12.4 15 2.4E+00 no No (8)
7440-66-6 ZINC 15.9 6.3 23000 N 6.9E-04 NE No maximum < SCTL

Miscellaneous Parameter  (mg/kg)
57-12-5 CYANIDE 0.31 J 0.24 30 N 1.0E-02 NA No maximum < SCTL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Maximum 
Concentration 

(1)



TABLE 9-4

FLORIDA LEVEL 1 DIRECT CONTACT - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 15, SOUTHWEST LANDFILL
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations
       performed by the USEPA's ProUCL software and presented in Appendix A.
3    Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
4    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in
       Appendix A. If the site data to background data comparisons determine that the site concentrations of a constituent were not significantly different from background, that chemical was
       not selected as a potential COC.
5    A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
6    NA - Not Applicable.   According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
7    NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum concentration
       did not exceed the applicable SCTL.
8   These metals are not known to be associated with past practices or processes at Site 15 and the concentrations in soil at the site are considered to be naturally occurring or representative
      of anthropogenic background levels.  Therefore, these constituents are not selected as potential COCs for the site.

Associated Samples: Definitions:
15S00101 15S01101 15S02001-D C = Carcinogen.
15S00101-AVG 15S01201 15S02101 CAS = Chemical abstract services.
15S00101-D 15S01301 15S02201 COPC = Chemical of potential concern.
15S00201 15S01401 15S02301 J = Estimated value.
15S00301 15S01601 15S02401 N = Noncarcinogen.
15S00401 15S01701 15S02501 NA = Not applicable/not available.
15S00501 15S01701-AVG 15-SL-01
15S00601 15S01701-D 15-SL-02
15S00701 15S01801 15-SL-03
15S00801 15S01901 15-SL-04
15S00901 15S02001 15-SL-05
15S01001 15S02001-AVG



TABLE 9-5

COMPARISON TO SOIL SATURATION LIMIT - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 15, SOUTHWEST LANDFILL
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA

CAS No. Parameter Frequency of 
Detection

Exposure Point 
Concentration  

(2)

Sample of Maximum 
Detection

Site above 
Background 

?(3)

Soil Saturation 
Limit, Csat (4)

Volatile Organics  (mg/kg)
67-64-1 ACETONE 1/29 0.011 J 0.006 15S02101 NA (5) 100000
75-09-2 METHYLENE CHLORIDE 4/29 0.009 0.005 15S02101 NA 2400
1330-20-7 TOTAL XYLENES 3/29 0.004 J 0.004 15-SL-04 NA 140

Semivolatile Organics  (mg/kg)
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 4/29 1.7 0.2 15S00101-D NA 31000
85-68-7 BUTYL BENZYL PHTHALATE 1/29 0.24 J 0.2 15S00201 NA 890
84-74-2 DI-N-BUTYL PHTHALATE 6/29 1.1 0.4 15S00201 NA 110

Pesticides PCBs  (mg/kg)
72-54-8 4,4'-DDD 1/29 0.0038 0.0038 15S01101 NA ---
72-55-9 4,4'-DDE 3/29 0.05 0.007 15S01101 NA ---
50-29-3 4,4'-DDT 2/29 0.014 0.005 15S01101 NA ---

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical
       tests and calculations performed by the USEPA's ProUCL software and presented in Appendix A.
3    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background,
       that chemical was not selected as a potential COPC.
4    Soil Saturation Limits (CSAT),  Table 8, Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
5    NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.

Associated Samples:
15S00101 15S00601 15S01201 15S01801 15S02301 15-SL-04
15S00101-D 15S00701 15S01301 15S01901 15S02401 15-SL-05
15S00201 15S00801 15S01401 15S02001 15S02501
15S00301 15S00901 15S01601 15S02001-D 15-SL-01
15S00401 15S01001 15S01701 15S02101 15-SL-02
15S00501 15S01101 15S01701-D 15S02201 15-SL-03

Maximum 
Concentration 

(1)



TABLE 9-6

FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 15, SOUTHWEST LANDFILL
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Volatile Organics  (mg/kg)
591-78-6 2-HEXANONE 0.003 J 0.003 5.1 N 5.9E-04 NA (6) No maximum < SCTL
108-90-7 CHLOROBENZENE 0.002 J 0.002 30 N 6.7E-05 NA No maximum < SCTL
1330-20-7 TOTAL XYLENES 0.006 J 0.006 5900 N 1.0E-06 NA No maximum < SCTL

Semivolatile Organics  (mg/kg)
106-46-7 1,4-DICHLOROBENZENE 0.11 J 0.11 6 C 1.8E-02 NA No maximum < SCTL
91-57-6 2-METHYLNAPHTHALENE 0.076 J 0.076 80 N 9.5E-04 NA No maximum < SCTL
106-44-5 4-METHYLPHENOL 0.077 J 0.077 250 N 3.1E-04 NA No maximum < SCTL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 0.23 J 0.23 76 C 3.0E-03 NA No maximum < SCTL
84-66-2 DIETHYL PHTHALATE 0.041 J 0.041 54000 N 7.6E-07 NA No maximum < SCTL
91-20-3 NAPHTHALENE 0.14 J 0.14 40 N 3.5E-03 NA No maximum < SCTL
108-95-2 PHENOL 0.053 J 0.053 900 N 5.9E-05 NA No maximum < SCTL

Pesticides PCBs  (mg/kg)
72-55-9 4,4'-DDE 0.0023 J 0.0023 3.3 C 7.0E-04 NA No maximum < SCTL
53469-21-9 AROCLOR-1242 2.2 2.2 0.5 C 4.4E+00 NA Yes maximum > SCTL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 15100 15100 72000 N 2.1E-01 no No maximum < SCTL
7440-38-2 ARSENIC 2.6 2.6 0.8 C 3.3E+00 no No (8)
7440-39-3 BARIUM 13.2 J 13.2 110 N 1.2E-01 NE (7) No maximum < SCTL
7440-41-7 BERYLLIUM 0.17 J 0.17 120 N 1.4E-03 NE No maximum < SCTL
7440-43-9 CADMIUM 2.1 2.1 75 N 2.8E-02 NE No maximum < SCTL
7440-70-2 CALCIUM 267 J 267 --- --- NE No Essential Nutrient
7440-47-3 CHROMIUM 12.7 12.7 210 C 6.0E-02 NE No maximum < SCTL
7440-48-4 COBALT 0.71 J 0.71 4700 N 1.5E-04 NE No maximum < SCTL
7440-50-8 COPPER 6.8 6.8 110 N 6.2E-02 NE No maximum < SCTL
7439-89-6 IRON 9640 9640 23000 N 4.2E-01 no No maximum < SCTL
7439-92-1 LEAD 86.2 21.5 400 2.2E-01 NE No maximum < SCTL
7439-95-4 MAGNESIUM 109 J 109 --- --- NE No Essential Nutrient
7439-96-5 MANGANESE 44.2 44.2 1600 N 2.8E-02 no No maximum < SCTL
7439-97-6 MERCURY 0.59 0.59 3.4 N 1.7E-01 yes No maximum < SCTL
7440-02-0 NICKEL 3 J 3 110 N 2.7E-02 NE No maximum < SCTL
7440-09-7 POTASSIUM 157 J 157 --- --- NE No Essential Nutrient
7440-22-4 SILVER 0.62 J 0.62 390 N 1.6E-03 NE No maximum < SCTL
7440-23-5 SODIUM 191 J 191 --- --- NE No Essential Nutrient
7440-62-2 VANADIUM 25 25 15 N 1.7E+00 no No (8)
7440-66-6 ZINC 19.1 19.1 23000 N 8.3E-04 NE No maximum < SCTL

Maximum 
Concentration 

(1)



TABLE 9-6

FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 15, SOUTHWEST LANDFILL
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

Miscellaneous Parameter  (mg/kg)
57-12-5 CYANIDE 0.55 J 0.55 30 N 1.8E-02 NA No maximum < SCTL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations
       performed by the USEPA's ProUCL software and presented in Appendix A.
3    Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
4    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in
       Appendix A. If the site data to background data comparisons determine that the site concentrations of a constituent were not significantly different from background, that chemical was
       not selected as a potential COC.
5    A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
6    NA - Not Applicable.   According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
7    NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum concentration
       did not exceed the applicable SCTL.
8   These metals are not known to be associated with past practices or processes at Site 15 and the concentrations in soil at the site are considered to be naturally occurring or representative
      of anthropogenic background levels.  Therefore, these constituents are not selected as potential COCs for the site.

Associated Samples: Definitions:
15SS0201 C = Carcinogen.
15SS0502 CAS = Chemical abstract services.
15SS0603 COPC = Chemical of potential concern.
15SS0804 J = Estimated value.
15SS1005 N = Noncarcinogen.

NA = Not applicable/not available.



TABLE 9-7

COMPARISON TO SOIL SATURATION LIMIT - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 15, SOUTHWEST LANDFILL
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA

CAS No. Parameter Frequency of 
Detection

Exposure Point 
Concentration  

(2)

Sample of Maximum 
Detection

Site above 
Background 

?(3)

Soil Saturation 
Limit, Csat (4)

Volatile Organics  (mg/kg)
591-78-6 2-HEXANONE 1/5 0.003 J 0.003 15SS0201 NA (5) 4200
108-90-7 CHLOROBENZENE 1/5 0.002 J 0.002 15SS0804 NA 680
1330-20-7 TOTAL XYLENES 4/5 0.006 J 0.006 15SS1005 NA 140

Semivolatile Organics  (mg/kg)
106-46-7 1,4-DICHLOROBENZENE 1/5 0.11 J 0.11 15SS0804 NA 280
91-57-6 2-METHYLNAPHTHALENE 2/5 0.076 J 0.076 15SS0804 NA ---
106-44-5 4-METHYLPHENOL 2/5 0.077 J 0.077 15SS0603 NA ---
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 2/5 0.23 J 0.23 15SS0603 NA 31000
84-66-2 DIETHYL PHTHALATE 1/5 0.041 J 0.041 15SS0201 NA 2000
91-20-3 NAPHTHALENE 2/5 0.14 J 0.14 15SS0603 NA 220
108-95-2 PHENOL 1/5 0.053 J 0.053 15SS0201 NA ---

Pesticides PCBs  (mg/kg)
72-55-9 4,4'-DDE 1/5 0.0023 J 0.0023 15SS1005 NA ---
53469-21-9 AROCLOR-1242 1/5 2.2 2.2 15SS0804 NA ---

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical
       tests and calculations performed by the USEPA's ProUCL software and presented in Appendix A.
3    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background,
       that chemical was not selected as a potential COPC.
4    Soil Saturation Limits (CSAT),  Table 8, Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
5    NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.

Associated Samples:
15SS0201 15SS0804
15SS0502 15SS1005
15SS0603

Maximum 
Concentration 

(1)



TABLE 9-8

FLORIDA LEVEL 2 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 15, SOUTHWEST LANDFILL
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Industrial 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
Industrial SCTL)   

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 2 

COC ? (5)
Rationale/Comments

Volatile Organics  (mg/kg)
591-78-6 2-HEXANONE 0.003 J 0.003 34 N 8.8E-05 NA (6) No maximum < SCTL
108-90-7 CHLOROBENZENE 0.002 J 0.002 200 N 1.0E-05 NA No maximum < SCTL
1330-20-7 TOTAL XYLENES 0.006 J 0.006 40000 N 1.5E-07 NA No maximum < SCTL

Semivolatile Organics  (mg/kg)
106-46-7 1,4-DICHLOROBENZENE 0.11 J 0.11 9 C 1.2E-02 NA No maximum < SCTL
91-57-6 2-METHYLNAPHTHALENE 0.076 J 0.076 560 N 1.4E-04 NA No maximum < SCTL
106-44-5 4-METHYLPHENOL 0.077 J 0.077 3000 N 2.6E-05 NA No maximum < SCTL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 0.23 J 0.23 280 C 8.2E-04 NA No maximum < SCTL
84-66-2 DIETHYL PHTHALATE 0.041 J 0.041 920000 N 4.5E-08 NA No maximum < SCTL
91-20-3 NAPHTHALENE 0.14 J 0.14 270 N 5.2E-04 NA No maximum < SCTL
108-95-2 PHENOL 0.053 J 0.053 390000 N 1.4E-07 NA No maximum < SCTL

Pesticides PCBs  (mg/kg)
72-55-9 4,4'-DDE 0.0023 J 0.0023 13 C 1.8E-04 NA No maximum < SCTL

53469-21-9 AROCLOR-1242 2.2 2.2 2.1 C 1.0E+00 NA No maximum = SCTL (proposed 
2004 SCTL is 2.6 mg/kg)

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 15100 15100 --- N --- no No (8)
7440-38-2 ARSENIC 2.6 2.6 3.7 C 7.0E-01 no No (8)
7440-39-3 BARIUM 13.2 J 13.2 87000 N 1.5E-04 NE (7) No maximum < SCTL
7440-41-7 BERYLLIUM 0.17 J 0.17 800 N 2.1E-04 NE No maximum < SCTL
7440-43-9 CADMIUM 2.1 2.1 1300 N 1.6E-03 NE No maximum < SCTL
7440-70-2 CALCIUM 267 J 267 --- --- NE No Essential Nutrient
7440-47-3 CHROMIUM 12.7 12.7 420 C 3.0E-02 NE No maximum < SCTL
7440-48-4 COBALT 0.71 J 0.71 110000 N 6.5E-06 NE No maximum < SCTL
7440-50-8 COPPER 6.8 6.8 76000 N 8.9E-05 NE No maximum < SCTL
7439-89-6 IRON 9640 9640 480000 N 2.0E-02 no No maximum < SCTL
7439-92-1 LEAD 86.2 21.5 920 9.4E-02 NE No maximum < SCTL
7439-95-4 MAGNESIUM 109 J 109 --- --- NE No Essential Nutrient
7439-96-5 MANGANESE 44.2 44.2 22000 N 2.0E-03 no No maximum < SCTL
7439-97-6 MERCURY 0.59 0.59 26 N 2.3E-02 yes No maximum < SCTL
7440-02-0 NICKEL 3 J 3 28000 N 1.1E-04 NE No maximum < SCTL
7440-09-7 POTASSIUM 157 J 157 --- --- NE No Essential Nutrient
7440-22-4 SILVER 0.62 J 0.62 9100 N 6.8E-05 NE No maximum < SCTL
7440-23-5 SODIUM 191 J 191 --- --- NE No Essential Nutrient
7440-62-2 VANADIUM 25 25 7400 N 3.4E-03 no No maximum < SCTL
7440-66-6 ZINC 19.1 19.1 560000 N 3.4E-05 NE No maximum < SCTL

Maximum 
Concentration 

(1)



TABLE 9-8

FLORIDA LEVEL 2 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 15, SOUTHWEST LANDFILL
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Industrial 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
Industrial SCTL)   

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 2 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

Miscellaneous Parameter  (mg/kg)
57-12-5 CYANIDE 0.55 J 0.55 39000 N 1.4E-05 NA No maximum < SCTL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations
       performed by the USEPA's ProUCL software and presented in Appendix A.
3    Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
4    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in
       Appendix A. If the site data to background data comparisons determine that the site concentrations of a constituent were not significantly different from background, that chemical was
       not selected as a potential COC.
5    A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
6    NA - Not Applicable.   According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
7    NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum concentration
       did not exceed the applicable SCTL.
8   These metals are not known to be associated with past practices or processes at Site 15 and the concentrations in soil at the site are considered to be naturally occurring or representative
      of anthropogenic background levels.  Therefore, these constituents are not selected as potential COCs for the site.

Associated Samples: Definitions:
15SS0201 C = Carcinogen.
15SS0502 CAS = Chemical abstract services.
15SS0603 COPC = Chemical of potential concern.
15SS0804 J = Estimated value.
15SS1005 N = Noncarcinogen.

NA = Not applicable/not available.



10.0  SITE 16, OPEN BURNING AND DISPOSAL AREA 

This section presents the results of the HHRA and SLERA conducted for surface and subsurface soil 

samples collected at Site 16.  The assessment updates a risk evaluation presented in the 2000 RI report 

prepared for the Navy by HLA and was conducted per methodology recommended in USEPA and 

proposed State of Florida regulations and guidelines.  The HHRA focuses on an evaluation of direct 

contact risk; an evaluation of the potential for chemical migration from soils to groundwater will be 

presented in the RI for Site 40 (the Basewide Groundwater Investigation). 

 

10.1 SITE DESCRIPTION 

Site 16 is approximately 12 acres in size and is located in the southwestern part of the facility, directly 

west of the South Air Field.  At the time of the RI field investigation, Site 16 was forested with pine trees.  

The land surface at the northern end of the site slopes gently to the west toward Clear Creek, which is 

located 450 feet west of the site.  Although overland transport of surface water runoff toward Clear Creek 

is possible, most of the on-site rainfall infiltrates directly into the ground due to erosion control measures 

and the porous nature of the sandy soil at Site 16.  In the past, significant surface erosion was evident at 

several areas where no vegetation was present, and no berms were evident to control surface soil 

erosion.   

 

From 1943 to 1965, this area served as the primary waste disposal area for NAS Whiting Field.  Two 

large pits were used for the disposal of general refuse and waste from aircraft maintenance operations.  

Other wastes associated with aircraft maintenance and repair including paints, solvents, waste oil, 

hydraulic fluid, and wastewater from paint stripping operations were reportedly disposed at the site.  

Dielectric fluids containing PCBs may also have been disposed at the site.  Annual disposal volumes are 

estimated to have been between 3,000 and 4,000 tons.  To help reduce volumes, solid wastes were 

routinely incinerated using diesel fuel as an accelerant. 

 

Recharged by storm water runoff, a small ephemeral wetland (less than 2 feet deep) is located along the 

eastern boundary of the site.  Because much of the site was disturbed by the trench and fill operations, it 

is very likely this wetland is the result of land subsidence of one of the trenches.  No permanent surface 

water bodies exist in the immediate vicinity of the site. 

 

The approximate location of Site 16 is shown on Figure 1-2 of the 2000 RI report.  Currently, ground 

surface at the site is slightly depressed and encircled by and bisected east to west by a raised 

unimproved dirt road.  Vegetation consists of sparse native grasses and abundant or dense scrub oak 

vegetative cover in the central area.  The boundary areas are predominantly covered with pine trees and 
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dense scrub oak.  There are currently no buildings at Site 16.  The area is vacant, unused land at this 

time. 

 

10.2 SUMMARY OF PHASE IIA/IIB AND REMOVAL ACTION FIELD INVESTIGATIONS OF 
SOILS 

A surface soil assessment was conducted during the RI of Site 16 in two phases (Phase IIA and IIB).  

Phase IIA (1992) included the collection of surface soil samples from three locations (16-SL-01 through 

16-SL-03) and the collection of subsurface soils from five locations.  During the Phase IIB field 

investigation (1996), surface soil samples were collected from 17 locations (16SO01 through 16SO17).  

Surface soil samples were also collected from eight locations (16SO24 through 16SO26, 16SO28 and 

16SO32 through 16SO35) during a 2001 field investigation associated with a removal action.  (Soils 

associated with Phase IIB location 16SO06 were excavated during the removal action.) 

 

The Phase IIA samples were collected at locations where surface geophysical anomalies were 

interpreted to be present.  Because the Phase IIA surface soil sample locations were biased based on 

geophysical anomalies, the Phase IIB surface soil samples were collected using a random sampling 

technique to more appropriately support the HHRA.  The Phase IIA and IIB surface soil samples were 

collected from a depth interval of 0 to 12 inches bgs and analyzed for TCL VOCs, SVOCs, pesticides and 

PCBs, TAL inorganics, and cyanide.  The removal action soil samples referenced above were analyzed 

for polynuclear aromatic hydrocarbons only. 

 

To characterize waste material within the landfill, test pits were excavated at locations where geophysical 

anomalies identified potential locations of buried materials.  The subsurface soil dataset for Site 16 

consists of one subsurface soil sample collected from each of five test pits (TP-16-02, TP-16-03, 

TP-16-04, TP-16-06, and TP-16-10) excavated during the 1992 Phase IIA field investigation.  The Phase 

IIA subsurface soil samples were collected from depth intervals of 2 to 3.5 feet, 6 to 8 feet, 9 to 10 feet, 

10.5 feet, and 2 feet bgs for the aforementioned test pits, respectively, and analyzed for TCL VOCs, 

SVOCs, pesticides and PCBs, TAL inorganics, and cyanide. 

 

Descriptive statistics (i.e., frequency of detection, range of positive detections, range of non-detect 

results) for the target analytes detected in the surface and subsurface soil samples are presented in 

Tables 10-1 and 10-2, respectively.  The complete analytical database is included on the CD submitted 

with this report; a printout of the analytical database is provided in Appendix A. 

 

Most surface and subsurface soil sample locations are presented on Figures 3-3 and 3-4 of the 2000 RI 

report.  
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10.3 HUMAN HEALTH RISK ASSESSMENT 

10.3.1 Selection of COPCs for Human Health Risk Assessment 

The direct contact, risk-based screening levels defined in Section 2 were used to select COPCs for Site 

16.  A discussion of the chemicals selected as COPCs (i.e., those chemicals detected at concentrations 

in excess of USEPA and FDEP direct contact exposure criteria) and the rationale for COPC selection are 

provided in the following paragraphs.  COPC selection tables for surface soil and subsurface soil are 

presented as Tables 10-1 and 10-2, respectively.   

 

10.3.1.1 Surface Soil 

Two VOCs, 15 SVOCs, eight pesticides/PCBs, 23 inorganics, and cyanide were detected in 27 surface 

soil samples collected at Site 16.  A comparison of the maximum detected surface soil concentrations to 

screening levels based on USEPA Region 9 PRGs and FDEP SCTLs for residential exposures is 

presented in Table 10-1.  Also presented in Table 10-1 are the results of the site-specific data-to-

background data comparisons conducted as described in Appendix A.  The maximum concentrations of 

the following chemicals in surface soil exceeded direct contact, risk based COPC screening levels, and 

the chemicals were retained as COPCs for surface soil at Site 16: 

 

• cPAHs 

• Pesticides/PCBs (Aroclor-1254, Aroclor-1260, and dieldrin) 

• Inorganics (antimony, barium, cadmium, chromium, copper, lead, and mercury) 

 

Concentrations of cPAHs exceeded the simple apportioned and non-apportioned PRGs and SCTLs.  

Concentrations of Aroclor-1254, Aroclor-1260, and chromium exceeded the simple apportioned PRGs 

and SCTLs but were less than the non-apportioned PRGs and SCTLs.  Concentrations of dieldrin 

exceeded the simple apportioned and non-apportioned PRGs and simple apportioned SCTL but were 

less than the non-apportioned SCTL.  Concentrations of antimony exceeded the simple apportioned PRG 

but were less than the non-apportioned PRG and apportioned and non-apportioned SCTLs.  

Concentrations of barium and copper exceeded the simple apportioned and non-apportioned SCTLs but 

were less than the apportioned and non-apportioned PRG.  The maximum concentration of mercury 

exceeded the simple apportioned SCTL only. 

 

Although concentrations of aluminum, arsenic, iron, manganese, and vanadium in surface soil exceeded 

the screening criteria (Table 10-1) these inorganics are not known to be associated with past practices or 

processes at any NAS Whiting Field sites.  Also, surface soils associated with NAS Whiting Field disposal 

areas are composed of natural soil covers and do not reflect subsurface landfill contents.  Therefore, 
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these inorganics were not retained as COPCs for direct contact exposures to surface soil at the Site 16.  

Additionally, the site-specific values for these inorganics are within the range of levels found at NAS 

Whiting Field and/or of naturally occurring levels throughout the southeastern United States.  The 

Remedial Investigation (RI) for NAS Whiting Field Site 40, Basewide Groundwater, contains the appendix 

“Inorganics in Soil at NAS Whiting Field”, presenting the technical basis for this determination.  

Considering the information presented above, aluminum, arsenic, iron, manganese, and vanadium are 

not considered COPCs for Site 16 surface soils. 

 

10.3.1.2 Subsurface Soil 

Seven VOCs, 11 SVOCs, four pesticides, 21 inorganics, and cyanide were detected in the five 

subsurface soil samples collected at Site 16.  A comparison of the maximum detected subsurface soil 

concentrations to screening levels based on USEPA Region 9 PRGs and FDEP SCTLs for residential 

exposures is presented in Table 10-2.  Also presented in Table 10-2 are the results of the site data-to-

background data comparisons conducted as described in Appendix A.  The following chemicals were 

detected in subsurface soil at maximum concentrations exceeding the direct contact, risk based COPC 

screening levels and were retained as COPCs for subsurface soil at Site 16: 

 

• cPAHs 

• Inorganics (barium, cadmium, chromium, copper, and lead) 

 

Concentrations of cPAHs and chromium exceeded the simple apportioned PRGs and SCTLs but were 

less than the non-apportioned PRGs and SCTLs.  Concentrations of barium exceeded the simple 

apportioned and non-apportioned SCTLs but were less than the simple apportioned and non-apportioned 

PRGs.  Concentrations of cadmium exceeded the simple apportioned PRG but were less than the non-

apportioned PRG and simple apportioned and non-apportioned SCTLs.  Concentrations of copper 

exceeded the apportioned and non-apportioned PRGs and SCTLs.  The maximum concentration of lead 

exceeded all COPC screening levels presented in Table 10-2. 

 

Although concentrations of aluminum, arsenic, iron, manganese and vanadium in the subsurface soils 

exceeded the screening criteria these inorganics are not known to be associated with past practices or 

processes at any NAS Whiting Field Sites.  Therefore, these inorganics were not retained as COPCs for 

direct contact exposures to subsurface soil at the Site 16.  Additionally, the site-specific values for these 

inorganics are within the range of levels found at NAS Whiting Field and/or of naturally occurring levels 

throughout the southeastern United States.  The Remedial Investigation (RI) for NAS Whiting Field Site 

40, Basewide Groundwater, contains the appendix “Inorganics in Soil at NAS Whiting Field”, presenting 

the technical basis for this determination.  Considering the information presented above, aluminum, 

arsenic, iron, manganese, and vanadium are not considered COPCs for Site 16 subsurface soils. 
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Antimony was not selected as a COPC based on the site data-to-background data comparisons 

presented in Appendix A. 

 

10.3.2 Risk Characterization 

This section provides a characterization of potential human health risks associated with potential 

exposures to chemicals in surface and subsurface soils at Site 16.  As discussed in Section 2, potential 

risks were estimated for five receptors (the hypothetical future resident, the typical industrial worker, the 

construction worker, the maintenance worker, and the recreational user/trespasser) using USEPA and 

proposed FDEP risk assessment guidance.  The results of the risk characterization are discussed below. 

 

10.3.2.1 Risk Characterization Using USEPA Guidelines 

This section contains a summary of the results of the risk characterization for Site 16 conducted 

according to USEPA guidance.  Quantitative risk estimates for potential human receptors were developed 

for those chemicals identified as COPCs in Section 10.3.  Potential cancer risks and HIs were calculated 

using the methodology presented in Section 2 and are summarized in Table 10-3.  The results are 

discussed below.  Chemical-specific risks for Site 16 are presented in Appendix B. 

 

Non-carcinogenic Risk 

Cumulative HIs for exposures to surface and subsurface soil for all receptors were less than or equal to 1, 

indicating adverse, non-carcinogenic effects are not anticipated under the conditions defined in the 

exposure assessment. 

 

Carcinogenic Risk 

Cumulative ILCRs for exposures to surface and subsurface soil were less than or within USEPA’s target 

risk range of 1 x 10-4 to 1 x 10-6 for all receptors.  However, ILCRs calculated for the resident 

hypothetically exposed to surface soils and the construction worker exposed to subsurface soils 

exceeded the State of Florida’s target risk level of 1 x 10-6.  For most receptors, the primary contributors 

to the cancer risk estimates for surface soils were cPAHs.  The chemical-specific ILCR for chromium 

exceeded 1 x 10-6 for exposures to subsurface soil by construction workers. 
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Risks from Lead 

Lead was identified as a COPC in surface soil and subsurface soil at Site 16.  The maximum detected 

concentration of 759 mg/kg in surface soil and 766 mg/kg in subsurface soil exceeded the USEPA 

screening level of 400 mg/kg for residential exposures. 

 

Hypothetical future residential exposures to lead in surface soil and subsurface soil were evaluated using 

the IEUBK lead model (USEPA, May 2002).  As recommended by the IEUBK model, the average 

concentrations of lead in surface soil (103 mg/kg) and subsurface soil (286 mg/kg) were used as the 

EPCs.  Default values were used for the rest of the model input parameters.  IEUBK model outputs are 

included in Appendix B.  The lead concentration of 103 mg/kg in surface soil results in less than 1 percent 

of future on-site child residents having a blood lead level greater than 10 µg/dL and results in a geometric 

mean blood lead level of 2.5 µg/dL.  The lead concentration of 286 mg/kg in subsurface soil results in 

3 percent of future on-site child residents having a blood lead level greater than 10 µg/dL and results in a 

geometric mean blood lead level of 4.2 µg/dL.  These values do not exceed the USEPA goal as described 

in the 1994 OSWER Directive of no more than 5 percent of children exceeding a 10 µg/dL blood lead 

level. 

 

Exposures to lead in surface soil by construction workers and occupational workers were evaluated using 

a slope factor approach developed by the USEPA TRW for Lead (USEPA, 2003).  As recommended by 

the model, the average lead concentrations in surface soil (103 mg/kg) and in subsurface soil (286 mg/kg) 

were used as the EPCs.  Although ILCRs and HIs are typically calculated using RME assumptions, the 

adult lead model guidance documents recommend the use of CTE assumptions in evaluating adult 

exposures to lead in soil (USEPA, 2003).  Therefore, the incidental ingestion rate was assumed to be 

200 mg per day for the construction worker and 50 mg per day for the occupational worker (USEPA, 

2004), and the exposure frequency was assumed to be 219 days per year (USEPA, 2004).  Values of 

2.07 and 1.39 µg/dL were used for the standard deviation and baseline blood lead concentration, 

respectively, which are the recommended values for Florida (FDEP, 2004).  Default values were used for 

the remaining model input parameters.  Results of the model runs are included in Appendix B.  The fetus 

of a pregnant worker is the receptor of concern for the TRW model.  For construction workers exposed to 

surface soil, the lead concentration of 103 mg/kg results in 0.9 percent of the receptors (fetuses) having a 

blood lead level greater than 10 µg/dL and results in a geometric mean blood lead level of 2.0 µg/dL.  For 

occupational workers exposed to surface soil, the lead concentration of 103 mg/kg results in 0.3 percent 

of receptors (fetuses) having a blood lead level greater than 10 µg/dL and results in a geometric mean 

blood lead level of 1.5 µg/dL.  For construction workers exposed to subsurface soil, the lead 

concentration of 286 mg/kg results in 3.7 percent of receptors having a blood lead level greater than 

10 µg/dL and a geometric mean blood lead level of 3.0 µg/dL.  For occupational workers exposed to 

subsurface soil, the lead concentration of 286 mg/kg results in 0.6 percent of receptors having a blood 
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lead level greater than 10 µg/dL and a geometric mean blood lead level of 1.8 µg/dL.  These values do 

not exceed the USEPA goal of no more than 5 percent of children (fetuses of exposed women) exceeding 

a 10 µg/dL blood lead level.   

 

10.3.2.2 Risk Characterization Using State of Florida Guidelines 

This section contains a summary of the results of the risk characterization for Site 16 conducted 

according to proposed Florida Rule 62-780 FAC as discussed in Section 2.  The results are summarized 

in Tables 10-4 through 10-9 and are discussed below. 

 

10.3.2.2.1 Surface Soil 

Level 1 Evaluation (Residential) 

Table 10-4 presents a comparison of the maximum detected concentrations and EPCs for surface soil to 

FDEP residential SCTLs.  The following chemicals were identified as exceeding the Level 1 SCTLs and 

were retained as potential COCs for residential exposures to surface soil at Site 16: 

 

• cPAHs (evaluated as benzo(a)pyrene equivalents) 

• Inorganics (barium, lead, and copper) 

 

The maximum detected barium and copper concentrations exceeded acute SCTLs at location 16S007 

only.   

 

The maximum detected concentrations and EPCs for arsenic, iron, and vanadium also exceeded the 

Level 1 criteria.  In addition, the maximum detected concentration of arsenic exceeded three times the 

residential SCTL.  However, please see preceding discussions regarding these metals (Section 10.3.1).  

Arsenic, iron, and vanadium were not retained as potential COCs for residential exposures to surface soil 

at the Site 16. 

 

As shown in Table 10-5, the concentrations of all organics in surface soil were significantly less than Csat 

concentrations, indicating free product is not present in surface soil. 

 

Level 2 Evaluation (Industrial) 

The results of the Level 1 evaluation identified four potential COCs; therefore, a Level 2 evaluation was 

conducted.  A comparison of maximum detected concentrations and EPCs for surface soil to FDEP 

industrial SCTLs is presented in Table 10-6.  The maximum detected concentration for the cPAHs 
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(0.51 mg/kg) marginally exceeded the SCTL (0.5 mg/kg) but is less than the proposed 2004 SCTL 

(0.7 mg/kg).  (The EPC is also less than the current or proposed SCTLs.)  Therefore, cPAHs were not 

selected as potential COCs for the industrial land use scenario.  The EPC for arsenic also exceeded the 

Level 2 criteria.  In addition, the maximum detected concentration of arsenic exceeded three times the 

non-apportioned industrial SCTL.  However, please see the preceding discussions regarding arsenic 

(Section 10.3.1).  No chemicals were retained as COCs for industrial exposures to surface soil at the Site 

16. 

 

Level 3 Evaluation (Recreational) 

No COCs were identified in the Level 2 evaluation; consequently, a Level 3 evaluation was not required. 

 

10.3.2.2.2 Subsurface Soil 

Level 1 Evaluation (Residential) 

Table 10-7 presents a comparison of the maximum detected concentrations and EPCs for chemicals in 

subsurface soil to the FDEP residential SCTLs.  Maximum concentrations of the following chemicals 

exceeded the Level 1 SCTLs and were retained as potential COCs for residential exposures to 

subsurface soil at Site 16: 

 

• Inorganics (barium, copper, and lead) 

 

The maximum detected copper concentration was also greater than three times the residential SCTL.  

 

The maximum concentrations of arsenic, iron, and vanadium also exceeded the Level 1 criteria.  In 

addition, the maximum detected concentrations of arsenic, iron, and vanadium exceeded three times the 

residential SCTL.  However, please see the preceding discussions regarding these metals (Section 

10.3.1).  These inorganics were not retained as potential COCs for residential exposures to subsurface 

soil at the Site 16. 

 

As shown in Table 10-8, the concentrations of all organics in subsurface soil were significantly less than 

Csat concentrations, indicating free product is not present in subsurface soil. 

 

Level 2 Evaluation (Industrial) 

The results of the Level 1 evaluation identified three potential COCs; therefore, a Level 2 evaluation was 

conducted.  A comparison of the maximum detected concentrations and EPCs for chemicals detected in 

subsurface soil to FDEP industrial SCTLs is presented in Table 10-9.  The EPC for arsenic exceeded the 
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Level 2 criteria.  In addition, the maximum detected concentration of arsenic exceeded three times the 

industrial SCTL.  However, please see the preceding discussions regarding arsenic (Section 10.3.1).  No 

chemicals were retained as potential COCs for industrial exposures to subsurface soil at the Site 16. 

 

Level 3 Evaluation (Recreational) 

No COCs were identified in the Level 2 evaluation; consequently, a Level 3 evaluation was not required. 

 

10.3.3 Site-Specific Uncertainty Analysis 

A summary of the uncertainties associated with the baseline HHRA, including a discussion of how they 

may affect the interpretation of the final risk estimates, is provided in this section. 

 

10.3.3.1 Uncertainty Associated with a Construction Worker Exposed to Chromium in 
Subsurface Soil 

The ILCR for exposure by construction workers to chromium in subsurface soil was 2 x 10-6, which 

exceeds the State of Florida’s target risk level of 1 x 10-6.  The risk estimates were based on a 

construction worker being exposed to fugitive dust emissions generated by vehicular traffic during a 

construction project assumed to last for 1 year.  Although a construction project lasting 1 year is possible 

at Site 16, it is very unlikely a construction worker would be exposed to high levels of fugitive dusts from 

subsurface soil for the entire duration of the construction project.  Consequently, there is uncertainty 

associated the evaluation of construction workers exposed to fugitive dusts from subsurface soil.  It is 

likely this uncertainty results in an overestimation of risk. 

 

10.3.3.2 Qualitative Risk Evaluation of Metals Eliminated as COPCs Based on Background 

COPCs for the Site 16 were selected using available background concentrations for soil.  Aluminum, 

arsenic, iron, manganese, and vanadium in surface soil and aluminum, antimony, arsenic, iron, and 

vanadium in subsurface soil were eliminated as COPCs, in part, on the basis of background 

concentrations.  The following table provides a qualitative risk evaluation of these metals by comparing 

the maximum detected concentrations to their respective FDEP residential SCTLs.   

 

Maximum Detected Concentration 
(mg/kg) 

Chemical 

Surface Soil Subsurface Soil 

FDEP SCTL 
(mg/kg) 

Aluminum 18,600 29,000 72,000 
Antimony Not Applicable 6.7 26 
Arsenic 12.1 15.1 0.8 
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Maximum Detected Concentration 
(mg/kg) 

Chemical 

Surface Soil Subsurface Soil 

FDEP SCTL 
(mg/kg) 

Iron 48,900 74,800 23,000 
Manganese 372 638 1,600 
Vanadium 28.9 67.5 15 

 

The SCTLs presented for aluminum, antimony, iron, manganese, and vanadium are based on the 

potential for non-cancer health effects.  The maximum detected concentration of aluminum in surface soil 

is approximately one-fourth of the SCTL, and the maximum detected concentration in subsurface soil is 

approximately two-fifths of the SCTL.  The maximum detected concentration of iron in surface soil is 

approximately twice the SCTL, and the maximum detected concentration is subsurface soil is 

approximately three times the SCTL.  RfDs for aluminum and iron are based on allowable intakes rather 

than on adverse effect levels; consequently, an exceedance of the SCTL is not a definitive indication of 

the potential for adverse, non-cancer health effects.  The maximum detected concentration of antimony in 

subsurface soil is approximately one-fourth of the SCTL.  The maximum detected concentration of 

manganese in surface soil is approximately one-fourth of the SCTL, and the maximum detected 

concentration of manganese in subsurface soil is approximately two-fifths of the SCTL.  The maximum 

detected concentration of vanadium in surface soil is approximately 1.9 times greater than its SCTL, and 

the maximum detected concentration in subsurface soil is approximately 4.5 times greater than the SCTL.  

The residential SCTL for vanadium is based on acute exposures to soil by a child (the “pica” soil 

exposure scenario); as a point of comparison, a residential SCTL based on chronic exposures is 

510 mg/kg. 

 

The SCTL presented for arsenic is based on the potential for cancer effects and represents the 1 x 10-6 

(one-in-one million) cancer risk level (the values are the COPC screening levels used in this HHRA).  

SCTLs representing the 1 x 10-5 and 1 x 10-4 cancer risk levels would be 10 and 100 times, respectively, 

greater than the values presented for the 1 x 10-6 cancer risk level.  Consequently, the maximum detected 

concentrations of arsenic in surface and subsurface soil exceed the 1 x 10-6 and 1 x 10-5 cancer risk 

levels but not the 1 x 10-4 risk levels. 

 

10.3.3.3 Limited Subsurface Soil Dataset 

Five subsurface soil samples only were collected for chemical analysis during the field investigation at 

Site 16.  However, the subsurface soil samples were collected from test pits excavated at locations where 

geophysical anomalies identified potential locations of buried materials. 
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10.3.4 Summary and Conclusions 

An HHRA was conducted for the chemical concentrations detected in 27 surface soil and five subsurface 

soil samples collected at Site 16.  The evaluation was conducted using both USEPA and State of Florida 

regulations and guidelines for HHRA.  The risk assessment considered five receptors, the hypothetical 

future resident, the typical industrial worker, the construction worker, the maintenance worker, and the 

recreational user, assuming exposure via the ingestion, dermal contact, and inhalation routes of 

exposure.  However, with the possible exception of the maintenance worker, none of the receptors are 

currently contacting surface or subsurface soils at Site 16.  The risk evaluations performed using USEPA 

guidelines and State of Florida regulations and guidelines yielded comparable results. 

 

Four organics (cPAHs, Aroclor-1254, Aroclor-1260, and dieldrin) and seven inorganics (antimony, barium, 

cadmium, chromium, copper, lead, and mercury) were selected as COPCs for surface soil and evaluated 

in the quantitative HHRA conducted per USEPA guidelines.  The cPAHs, barium, cadmium, chromium, 

copper, and lead were selected as COPCs for subsurface soil and also evaluated per USEPA guidelines. 

The non-cancer risk estimates (i.e., HIs) did not exceed 1 for any of the receptors evaluated for exposure 

to surface or subsurface soils.  Consequently, adverse, non-carcinogenic health affects are not 

anticipated under the conditions defined for the exposure assessment.  Although the cancer risk estimate 

developed for the COPCs for surface soil for one of the five receptors evaluated (hypothetical future 

resident) exceeded the State of Florida cancer risk benchmark of 1 x 10-6, none of the cancer risk 

estimates exceed the USEPA cancer risk range of 1 x 10-4 to 1 x 10-6.  The primary risk drivers for 

surface soils were the cPAHs; chemical-specific risk estimates for all other COPCs are less than 2 x 10-7.  

The cancer risk estimate for a construction worker exposed to subsurface soils is 2 x 10-6 (primarily due 

to chromium); risk estimates for the resident and typical industrial worker exposed to subsurface soils are 

less than 1 x 10-6.  The risk evaluation of lead concentrations detected in the Site 16 soils indicates 

exposure to the average lead concentration in the soils would not result in blood lead concentrations 

exceeding USEPA benchmarks.   

 

The risk assessment conducted per the State of Florida regulations and guidelines evaluated risks to a 

hypothetical future resident and a typical industrial worker using the published SCTLs for the residential 

and industrial land use scenarios, respectively.  Additionally, risks to a hypothetical future recreational 

user were evaluated using SCTLs specifically developed for this risk assessment as allowed in the State 

of Florida regulations and guidelines.  The following chemicals were identified as potential COCs for 

surface soils based on a comparison of maximum detected concentrations to these SCTLs: 
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Residential SCTLs Industrial SCTLs Recreational SCTLs 
cPAHs None None 
Barium   
Copper   
Lead   

 

The quantitative risk assessment summarized in the preceding paragraph indicates cancer and non-

cancer risk estimates for all other chemicals listed above do not exceed USEPA or State of Florida risk 

benchmarks (i.e., a cancer risk level of 1 x 10-6 or an HI of 1).  The maximum concentrations of barium 

(257 mg/kg) and copper (202 mg/kg) exceed acute SCTLs.  However, only the barium and copper results 

reported for location 16S007 exceed the acute SCTLs.  The cPAH concentrations reported for this 

location also exceed non-apportioned SCTLs.    

 

The following chemicals were identified as potential COCs for subsurface soils based on a comparison of 

maximum detected concentrations to SCTLs: 

 

Residential SCTLs Industrial SCTLs Recreational SCTLs 
Barium None None 
Copper   
Lead   

 

Maximum barium and copper concentrations in the subsurface soils exceed acute SCTLs.  The 

maximum, but not the average, lead concentrations in the subsurface soils exceed the SCTL. 

 

10.4 ECOLOGICAL RISK ASSESSMENT  

This section presents the results of the ecological risk assessment conducted for surface soil samples 

collected at Site 16 previously described in Section 10.1.  The assessment updates a risk evaluation 

presented in the 2000 RI report prepared for the U.S. Navy by Harding Lawson Associates.  (A copy of 

the original risk assessment for Site 16 is provided in Appendix C.) This risk assessment was conducted 

based on current USEPA methodology as detailed in Ecological Risk Assessment for Superfund: Process 

for Designing and Conducting Ecological Risk Assessments (USEPA, 1997).  Additional guidance 

included the Eco Update: The Role of Screening-Level Risk Assessments and Refining Contaminants of 

Concern in Baseline Ecological Risk Assessments (USEPA, 2001).  

 

The objective of this ecological risk assessment is to re-evaluate and update the previous ecological risk 

evaluation for Site 16 to assure compliance with current Navy, USEPA, and State of Florida 

guidance/methods and, to update any risk assessment results potentially impacting risk management 

decisions for this site. 
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10.4.1 Initial Screening Evaluation 

10.4.1.1 Data for Assessment 

As discussed in Section 10.3, 49 chemicals were detected in Site 16 surface soils.  Table 10-10 illustrates 

the descriptive statistics for the target analytes detected in the samples.  The chemicals evaluated in this 

assessment include two VOCs, 15 SVOCs including 13 polynuclear aromatic hydrocarbons (PAHs), eight 

pesticides/PCBs, 23 inorganics, and one miscellaneous compound (cyanide). 

  

10.4.1.2 Screening Level Ecological Effects Evaluation 

The screening-level effects evaluation establishes constituent exposure levels representing conservative 

thresholds for adverse ecological effects.  The toxicity screening values used in this screening are 

threshold concentrations below which effects are rare and above which effects are more likely.  The 

screening values are set conservatively to minimize the potential for disregarding potentially significant 

effects and are used to conduct an initial direct toxicity screening of chemicals concentrations detected in 

the surface soils. 

 

USEPA Region 4 has published direct toxicity screening values for surface soil based on a literature 

review by the Westinghouse Savannah River Company, Savannah River Technology Center (Friday, 

1998).  USEPA Region 4 screening values are not available for the nutrients calcium, magnesium, 

potassium, and sodium.  These metals are not considered candidates for inclusion as COPCs and are not 

carried forth in the analysis.  They are essential nutrients, are well tolerated, and not toxic except at 

extremely elevated levels.  The screening levels for this assessment are listed in Table 10-10. 

 

In the direct toxicity screening, ecological risk is characterized by comparing maximum concentrations 

detected in surface soil (Table 10-10) to the USEPA Region 4 screening levels.  Chemicals with no 

screening levels are carried forward in the risk assessment as COPCs.  Results are interpreted through 

the use of the “quotient method”.  Hazard quotients (HQs) for direct toxicity screening are calculated by 

dividing the maximum environmental concentration for each constituent by the corresponding screening 

value.  An HQ less than 1.0 indicates risk is unlikely and no further investigation of the chemical for a 

particular exposure pathway/medium is warranted. 

 

The results of the direct-toxicity screening for surface soil using maximum concentrations and USEPA 

Region 4 screening values are illustrated in Table 10-10.  Three PAHs (benzo(a)pyrene, fluoranthene, 

and pyrene), and total PAH are retained as COPCs because their maximum HQ is greater than or equal 

to 1.0.  Four pesticides (4,4’-DDD, 4,4’-DDE, 4,4’-DDT, and dieldrin), as well as total DDT (DDTR) are 
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retained as COPCs as their respective HQs were greater than or equal to 1.0.  The two PCBs (aroclor-

1254 and aroclor-1260) as well as total PCBs had HQs greater than or equal to 1.0 and are retained as 

COPCs.  Fourteen metals (aluminum, antimony, arsenic, barium, cadmium, chromium, copper, iron, lead, 

manganese, mercury, silver, vanadium, and zinc) are retained as COPCs.   

 

The following constituents are retained as COPCs in  the absence of USEPA Region 4 screening values: 

nine PAHs including 1-methylnaphthalene, acenaphthylene, benzo(a)anthracene, benzo(b)fluoranthene, 

benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and 

ideno(1,2,3-cd)pyrene; one SVOC bis(2-ethylhexyl)phthalate and the pesticides alpha-chlordane and 

gamma-chlordane.   

 

10.4.1.3 Screening Level Food Chain Modeling 

In accordance with USEPA Region 4 guidance, bioaccumulative compounds identified as COPCs in the 

direct toxicity screening level risk calculation (i.e., Table 10-10) were further analyzed in food chain 

modeling.  The USEPA (2000) has published a list of important bioaccumulative compounds.  The 

COPCs on this list are included in the food-chain modeling while those not listed are not.  Although 

several PAHs are included in the list of bioaccumulative compounds, USEPA Region 4 typically does not 

require the inclusion of PAHs in food-chain models unless present in percent concentrations (i.e., 

exceedingly elevated).  Six pesticides (4,4’-DDD, 4,4’-DDE, 4,4’-DDT [and DDTR], dieldrin, alpha-

chlordane, and gamma-chlordane), two PCBs (aroclor-1254 and aroclor-1260 [and total PCBs] and eight 

metals (arsenic, cadmium, chromium, copper, lead, mercury, silver and zinc) were evaluated  in the food 

chain model (FCM).   

 

A review of the 2000 RI for Site 16 (Appendix C) indicated the Conceptual Site Model (CSM) and the 

assessment and measurement endpoints presented in the 2000 RI are applicable to the site’s present 

status.  The guilds selected for food chain modeling in this re-evaluation were based on those modeled in 

the previous 2000 RI, however, the receptors selected for food chain modeling have been modified from 

those previously evaluated.  The receptors for food chain modeling were selected based on the species 

identified in Tables 4-1 and 4-2 of the Initial Assessment Study of NAS Whiting Field (Envirodyne, 1985).  

Modeled receptors included: cotton mouse (mammalian herbivore), short-tailed shrew (mammalian 

insectivore), bobwhite (avian herbivore), robin (avian insectivore), hawk (avian carnivore), and the gray 

fox (mammalian carnivore).  The only species used in food chain modeling not identified within the Initial 

Assessment Study is the robin.  The robin was selected for inclusion as an insectivore because its body 

weight to ingestion rate ratio provides a conservative surrogate for risk assessment, and because of its 

common occurrence in the environment over a broad geographical span.  Input for the screening level 

FCM included maximum concentrations of the bioaccumulative COPCs, and conservative exposure 
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parameters from USEPA’s Wildlife Exposure Factors Handbook (USEPA, 1993).  Tables detailing the 

derivation of exposure factors are included in Appendix C.   

 

Ecotoxicity screening values used in the FCM were based on no observed adverse effect levels 

(NOAELs) from the literature.  The use of NOAELs is appropriate for screening level assessments to 

ensure risk is not underestimated.  Selection of NOAELs from the literature was based on the species 

tested, the route of exposure, the duration of the study, and the measured effect.  Priority was given to 

studies evaluating ecological effects impacting populations, including adverse effects on development, 

reproduction, and survival.  The toxicity reference values used for each modeled receptor are listed in 

Appendix C.  In the FCM, HQs were calculated by dividing each modeled dose by the corresponding 

NOAEL.  Copies of FCM calculations are included in Appendix C.  Table 10-11 illustrates the results of 

the screening level food chain analysis.   

 

The results of the screening level FCM indicated potential risks to the cotton mouse from arsenic, lead, 

and mercury, to the short-tailed shrew from dieldrin, aroclor-1254, aroclor-1260, total PCB, arsenic, 

cadmium, copper, lead, mercury, and zinc, to the bobwhite from lead, mercury, and zinc, to the robin from 

DDE, DDT, DDTR, dieldrin, aroclor-1254, aroclor-1260 total PCB, arsenic, cadmium, chromium, copper, 

lead, mercury, and zinc, to the hawk from lead and zinc, and to the fox from aroclor-1254, aroclor-1260 

and total PCB.  Incidental ingestion of soil and consumption of soil invertebrates appears to contribute the 

most to potential risks.   

 

10.4.2 Refinement of COPCs 

The objective of the refinement step is to better define those constituents potentially contributing 

unacceptable levels of ecological risk, and to identify and eliminate from further consideration those 

COPCs initially retained because of the use of very conservative exposure scenarios or screening levels.  

The refinement includes consideration of site-specific parameters such as spatial distribution and 

frequency of detection of chemicals, receptor home range, constituent bioavailability, and background in 

defining those COPCs associated with the highest potential risk at the site.  Additionally, soil guidelines 

other than the USEPA Region 4 soil screening levels are compared to site COPC concentrations to 

reduce the uncertainty associated with using very conservative screening values and the consequential 

overestimates of potential risk, and to assist in characterizing spatial distribution of potential risk.  Using 

less conservative assumptions, screening level risk estimates are re-calculated for those constituents 

identified as COPCs in the screening-level analysis and these new estimates used to refine the list of 

COPCs. 
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10.4.2.1 Refinement Direct Toxicity Calculation 

The direct toxicity screen was recalculated for the COPCs identified in the screening level analysis using 

arithmetic mean site concentrations.  The results of the analysis as illustrated in Table 10-12 show HQs 

were much lower than those calculated in the initial screening analysis.  For example, arsenic, barium, 

cadmium, copper, and silver, had HQs less than 1.0 when mean concentrations were used.  However, 

HQs calculated for several chemicals still exceed one.  This may indicate several COPC concentrations 

above the USEPA Region 4 screening levels across the site and/or potential hot spot contribution to 

elevated concentrations. 

 

10.4.2.2 Refinement Food Chain Model 

Refinement food chain modeling was performed for those bioaccumulative constituents identified as food 

chain COPCs in the initial screening level food chain model.  Mean COPC concentrations and average 

exposure parameters were used in the refinement FCM.  In contrast to the use of exposure parameters 

that maximized the modeled dose to receptors in the screening level FCM, average exposure parameters 

(i.e. ingestion rates, body weight) are applied to the same model in the refinement step.  Average 

exposure parameters used in the Refinement FCM were derived from data in the Wildlife Exposure 

Factors Handbook (USEPA, 1993) as shown in Appendix C.   

 

In the initial screening level assessment, a Site Use Factor (SUF) of 1.0 was used indicating the receptor 

spent 100% of its time at the site (i.e., in the area of maximum contaminant concentration).  However, 

actual exposure will be a function of the home range of the receptor (how large an area the receptor 

normally covers in its day-to-day activities related to feeding) and the areal extent of contamination.  

Consequently, in the refinement FCM, SUFs were calculated by dividing the site area by the mean home 

range of the receptor.  Conservatively, a minimum SUF value of 0.1 was used even though several 

receptors demonstrated much lower SUFs.  For those receptors whose home range is less than the area 

of the site, the SUFs remain equal to one.  The SUF was incorporated into the FCM dose calculations to 

account for differences between site size and receptor home range. 

 

In the refined FCM, estimated doses were compared to NOAEL as well as lowest observed adverse effect 

levels (LOAELs) to provide a range of risk.  NOAEL-based HQs were calculated to estimate the upper 

bound (more conservative) risk estimate and LOAEL-based HQs were calculated to estimate the lower 

bound (less conservative) risk estimate.  Copies of the refinement FCM calculations are included in 

Appendix C.   

 

The results of the refinement food chain modeling are illustrated in Table 10-13.  The refinement FCM for 

Site 16 indicated NOAEL-level risk for the shrew from arsenic and lead.  The robin had NOAEL-level risk 
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from the metals cadmium, chromium, lead, mercury, and zinc.  LOAEL-level risk was seen only for the 

robin for exposure to lead.  While potential risks are estimated at the NOAEL-level of toxicity, potential 

risk is not anticipated at the less conservative LOAEL-level of toxicity except for lead in the robin.   

 

10.4.2.3 Spatial Distribution 

To assess the spatial extent of potential ecological risk, COPC concentrations at all sampling locations 

were compared to USEPA Region 4 screening values.  For COPCs lacking USEPA Region 4 screening 

values, conclusions regarding spatial extent of potential risk could not be made.  Table 10-14 illustrates 

the COPCs and the number of locations where concentrations exceeded the applicable USEPA Region 4 

screening value.  All of the samples analyzed for aluminum, chromium, iron and vanadium (19 of 19) had 

concentrations in excess of their respective USEPA Region 4 screening levels.  The range of HQs were: 

aluminum (HQs of 40 to 372), chromium (HQs of 8 to 73), iron (HQs of 7.4 to 244.5), and vanadium (HQs 

of 1.7 to 14.1).   

 

For PAHs, benzo(a)pyrene exceeded its screening level in 4 of 19 samples (HQs of 1.2 to 3.1), 

fluoranthene in 2 of 19 samples (HQs of 1.7 to 2.6), and pyrene in 2 of 19 samples (HQs of 1.5 to 1.7).  In 

samples analyzed for pesticides, 1 of 19 had 4,4’-DDD (HQ of 7.2), 8 of 19 had 4,4’-DDE (HQs of 1.3 to 

21.2), 8 of 19 had 4,4’-DDT (HQs of 1.5 to 8.8), 8 of 19 had DDTR (HQs of 2.8 to 32.4), and 7 of 19 had 

dieldrin (HQs of 5 to 66) concentrations above their respective USEPA Region 4 screening values.  

Aroclor-1254 exceeded its screening level in 2 of 19 samples (HQs of 1.8 to 6.5), aroclor-1260 in 1 of 19 

(HQ of 5.5), and total PCBs in 3 of 19 samples (HQs of 1.8 to 6.5).  Manganese exceeded its screening 

level in 9 of 19 samples (HQs of 1.2 to 3.7), lead in 8 of 19 samples (HQs of 1.2 to 15.2), zinc in 6 of 19 

samples (HQs of 1.2 to 15.5), copper in 4 of 19 samples (HQs of 1.3 to 5), mercury in 4 of 19 samples 

(HQs of 1.1 to 6.5), cadmium in 3 of 19 samples (HQs of 1.3 to 4.8), and silver in 3 of 19 samples (HQs of 

1.1 to 3.6).  Antimony, arsenic, and barium each exceeded their respective USEPA Region 4 screening 

levels in only one location, indicating potential risks from these chemicals may be localized.   

 

For those COPCs where all samples had concentrations in excess of their respective USEPA Region 4 

screening levels (aluminum, chromium, iron and vanadium), this may correspond to a large portion of the 

12-acre site having potential risk to soil invertebrates and plants.  For the remaining COPCs, the highest 

areas of potential risk may be divided between the northern and southern portions of the site based on 

the numbers of samples exceeding their respective guidelines in each area.  For metals, the southern 

portion of the site appears to represent the largest area of potential risk.  Several metals such as lead, 

manganese, and zinc had samples exceeding their guidelines in both portions of the site however, 

concentrations for lead and zinc were higher in the southern part of the site while manganese had similar 



concentrations across the site.  The highest levels of potential risk from PAHs appears to be on the 

southern part of the site.  The majority of sample locations with risk from 4,4’-DDD, DDE, and DDT were 

located in the southern part of the site.  The highest concentrations of 4,4’-DDD, DDE, and DDT were 

also located in the southern part of the site.  Dieldrin had more sample locations exceeding its screening 

level in the northern portion of the site with similar concentrations between northern and southern sample 

locations.  Alpha- and gamma-chlordane were detected at two locations in the northern portion of the site 

and at one location in the southern portion of the site.  No USEPA Region 4 screening levels are available 

for these compounds so potential risk was not estimated.  The concentration of alpha-and gamma-

chlordane was highest in the southern portion of the site and so presumably is any potential risk.  PCBs 

were found at two northern and one southern sample locations with the highest concentrations in the 

northern part of the site; consequently, the area of potential risk from PCB is greatest in the northern 

portion of the site.  Overall, the southern portion of Site 16 appears to have the largest affected areas for 

potential risk as well as the highest COPC concentrations. 

 

As part of the evaluation of spatial distribution, an analysis of the locations of maximum detected 

concentrations was also performed to identify potential hot spots at Site 16.  The results of this analysis 

indicated a potential hotspot is present at sample location 16S007 where 21 of the 35 COPCs retained 

following the screening level analysis had their maximum concentrations.  To ascertain the potential 

impacts of sample location 16S007 upon direct toxicity and food chain risks, the direct toxicity and food 

chain analyses were re-run without this sample location’s data included in the analysis.  The results as 

illustrated in Tables 10-15 and 10-16 indicated a decrease in the HQs for direct toxicity with 4,4’-DDD, 

antimony, and barium having HQs less than 1.0, and a reduction in food chain risk with the shrew having 

NOAEL-level risk for arsenic, and the robin having NOAEL-level risk for chromium, lead, mercury, and 

zinc.  Based on this analysis, it appears sample location 16S007 is a hotspot and contributes a high level 

to the overall site risk.  Removing sample location 16S007 from the analysis resulted in 11 of the 35 

COPCs retained following the screening level analysis having their maximum concentrations at sample 

location 16S011.  This may indicate the presence of another hotspot or the continuation of the hotspot at 

16S007.  The actual extent of contamination in the vicinity of these two locations is unknown.  

 

10.4.2.4 Frequency of Detection and Detection Limits 

The COPCs 1-methylnaphthalene, acenapthalene, dibenzo(a,h)anthracene, naphthalene, aroclor-1260, 

and antimony were each detected in only one sample location.  The potential ecological risk associated 

with these COPCs is therefore localized and not site-wide.  The COPC arsenic, while detected in 19-of-19 

samples, had only one sample with a concentration greater than its USEPA Region 4 screening level 

(sample 16S011).  Potential risk from arsenic is also localized and does not appear to be a site-wide 

concern.  The PAHs flouranthene and pyrene were each detected in 9 of 27 samples but exceeded their 

respective screening levels in only two samples each.  The reported maximum concentration for 
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bis(2-ethylhexyl)phthalate (110 µg/Kg) was less than the lowest reported non-detected concentration of 

350 µg/Kg suggesting the chemical might be attributable to laboratory contamination.  Phthalates are 

common laboratory contaminants; hence low detections in environmental samples might not reflect site 

contamination.   

 

10.4.2.5 Bioavailability 

To assess the potential bioavailability of Site 16 COPCs, total organic carbon (TOC) and pH data for site 

surface soil was researched.  No TOC data was found in the analytical data in Appendix C of the Site 16 

2000 RI.  In the absence of TOC data, potential effects on bioavailability from adsorption to organic 

carbon could not be assessed.   

 

Data on surface soil pH was found in the document: Toxicity Analysis of Soil Samples From NAS Whiting 

Field Milton, Florida (ESE, 1996).  The average pH was 5.93 in Site 16 surface soils submitted for toxicity 

testing.  Based on the measured soil pH, aluminum and iron are not anticipated to be toxic to plants or 

invertebrates.  According to the Ecological Soil Screening Level (Eco-SSL) developed by the USEPA for 

aluminum (USEPA, 2003), aluminum is only identified as a COPC at sites where the soil pH is less than 

5.5.  The Eco-SSL for iron states iron is not expected to be toxic in soils with a pH between 5 and 8 

(USEPA, 2003).  Also, the evaluation of total metal concentrations does not accurately reflect the 

biologically available fraction (NFESC, 2000).  Metals in soils may become less bioavailable over time, 

which is consistent with natural attenuation mechanisms.  Studies have shown metals originally sorbed to 

the soil surface can migrate to internal sites within the soil structure resulting in metals being less 

chemically labile and thus less bioavailable.  Consequently, the bioavailability of metals in the 

environment is typically less than found in experimentally administered media.   

 

The amount of metal desorbed from food or from incidentally ingested soils is dependent on numerous 

factors such as pH and chemical form (soluble-insoluble).  Arsenic in soil has been shown to be 10 to 

50% as bioavailable as soluble arsenic; cadmium in soil may have a relative bioavailability of 33%; 

trivalent chromium and hexavalent chromium have demonstrated 1% and 10% bioavailability respectively.  

Animal studies with lead support a default assumption of 30% adsorption from soil.  Soluble forms of 

inorganic mercury appear to be 15 to 25% adsorbed; bioavailability of mercury in soil was estimated to be 

less than 10%, while elemental mercury demonstrated an oral absorption of 0.01 to 0.1%.  Less than 5% 

of the most soluble nickel salts are orally absorbed (NFESC, 2000). 

 

In general, the chlorinated pesticides are very persistent and remain bioavailable to soil invertebrates and 

plants (Verma and Pillai 1991).  (Plants may absorb pesticides from soil, but they are poorly translocated 

and remain primarily in the roots.)  In the absence of site-specific data to indicate otherwise, pesticides 

are presumed to be bioavailable to plants and invertebrates, and to vertebrate receptors. 
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The persistence of PCBs increases with an increase in the degree of chlorination (USEPA, 1988).  Higher 

chlorinated biphenyls are more resistant to biodegradation, and degradation may occur very slowly.  The 

bioavailability of PCBs decreases with time spent in the environment (HSDB, 2002).  PCBs adsorb 

strongly to soil particles, with adsorption generally increasing with the degree of chlorination of the PCB.  

PCBs will generally not leach significantly in aqueous soil systems.  Lower chlorinated PCBs volatilize 

more readily from soil surfaces.  Higher TOCs of soils tend to decrease the bioavailability of PCBs.  In the 

absence of site-specific TOC information, PCBs are anticipated to remain bioavailable and adsorbed to 

soil particles in site soils with potential exposure primarily through direct exposure and diet.  

 

VOCs detected in soils are anticipated to be biodegraded or volatilize to the atmosphere and not be 

available for exposure of potential ecological receptors.  Phthalates adhere strongly to organic matter in 

soil.  However, due to their limited mobility in soil, the overall implication is that phthalates are not highly 

available. 

 

PAHs have been demonstrated to have a declining bioavailability in soil over time due in part to the 

sequestration of PAHs in the soil.  Laboratory studies have shown sequestration results in a reduction in 

bioavailability in test animals (Kelsey and Alexander, 1997).  The average of six month and one year 

bioavailability of benzo(a)pyrene in sandy soil has been shown to be 58.3%, and in clay-based soil to be 

38.6% (Goon et al., 1991).  PAHs are generally not appreciably water-soluble and tend to adhere to 

particulate matter in soil.  PAHs may be absorbed by plants, but they are anticipated to be translocated, 

metabolized, and potentially photodegraded within the plant.  Accumulation within plants is anticipated to 

occur only in heavily polluted locations where uptake rates could exceed the rate of metabolism and 

degradation (Edwards, 1983).  Due to the physical characteristics of PAHs and low soil-to-plant uptake, 

the overall implication is PAHs are not highly available except possibly to invertebrates consuming soil 

and the upper-trophic level organisms consuming them.   

 

10.4.2.6 Comparison to Background 

To distinguish between the potential ecological risk associated with Site 16 surface soils and the risk 

contributed by background concentrations of COPCs, a comparison between site concentrations and 

background concentrations was performed.  Appendix A contains details on the background comparison 

methodology and results for Site 16.  Table 10-17 summarizes the results of the comparison for Site 16.  

As can be seen, no background data was available for PAHs, pesticides, and PCBs so they remain as 

COPCs for Site 16.  For metals, aluminum, manganese, silver, and vanadium had site concentrations less 

than background.  Concentrations of chromium at Site 16 were only slightly elevated above background.  

The individual metal constituents aluminum, iron, manganese, and vanadium have no direct evidence of 

site-related use at Site 16 and the process and procedures at this site did not likely contribute to the 
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presence of these inorganic analytes in surface or subsurface soil.  Additionally, the site-specific values 

for these inorganics are within the range of levels found at NAS Whiting Field and/or of naturally occurring 

levels throughout the southeastern United States.  The Remedial Investigation (RI) for NAS Whiting Field 

Site 40, Basewide Groundwater, contains the appendix “Inorganics in Soil at NAS Whiting Field,” 

presenting the technical basis for this determination.  Considering the information presented above, 

aluminum, iron, manganese, and vanadium are not considered constituents of potential concern (COPCs) 

for Site 16 surface and subsurface soils.  Also, based on additional review of inorganic data from the 

facility and surrounding area in April 2001, the observed arsenic values were determined to represent 

naturally occurring levels [Florida Department of Environmental Protection (FDEP), 2001].  Because the 

identified risks associated with arsenic are now considered to be due to naturally occurring levels, arsenic 

will not be retained as a COC.  

 

10.4.2.7 Comparison to Various Surface Soil Guidelines  

For those COPCs with site concentrations greater than background, a comparison was performed with 

various soil guidelines to assist in the identification of COPCs contributing the greatest potential 

ecological risk at Site 16.  Ecological soil guidelines were obtained from the same source document from 

which the USEPA Region 4 screening values were developed (Friday, 1998).  The soil guidelines used in 

the comparison included United States Fish and Wildlife Service [USFWS (Beyer 1990)], Oak Ridge 

National Laboratory [ORNL (Efroymson et al. 1997a,b)], the Dutch (MVROM, 2000), and Canadian 

(CCME 1997 updated 1999) values.  The Dutch and Canadian values have been updated since 1998 so 

values from the original source document (Friday, 1998) were also updated as appropriate.   

 

The USFWS (Beyer, 1990) values include two categories.  Category A refers to background 

concentrations in soil or detection limits, and category B refers to moderate soil contamination requiring 

additional study.  ORNL identified soil values specific to Department of Energy sites for the protection of 

soil invertebrates, microbial processes, and terrestrial plants.  The Canadian Council of Ministers of the 

Environment (CCME) guidelines were derived specifically for the protection of ecological receptors in the 

environment or for the protection of human health associated with agricultural, residential/parkland, 

commercial, and industrial land use types.  The Dutch target values indicate the soil quality required for 

sustainability or, expressed in terms of remedial policy, the soil quality required for the full restoration of 

the soil’s functionality for human, animal, and plant life.  The Dutch intervention values, indicate the 

concentration levels of the contaminants in the soil above which the functionality of the soil for human, 

plant, and animal life is seriously impaired or threatened. 

 

Table 10-18 illustrates maximum and mean COPC concentrations and the above-referenced soil 

guidelines.   
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A limited number of guidelines are available for SVOCs.  For PAHs, benzo(a)pyrene exceeded the lowest 

guideline (Beyer A) in 3 of 27 samples but did not exceed the Beyer B or CCME values.  Fluoranthene 

and pyrene exceeded the lowest guideline (Beyer A) in 2 of 27 samples but did not exceed the Beyer B 

value.  Total PAH exceeded the lowest guideline (Beyer A, Dutch Target) in 2 of 27 samples but did not 

exceed the Beyer B, or Dutch Intervention values.  Bis(2-ethylhexyl)phthalate exceeded the lowest total 

guideline for total phthalate (Dutch Target) at just one location.  This indicates the potential ecological risk 

from bis(2-ethylhexyl)phthalate may be isolated; the chemical does not represent a site-wide concern. 

 

For pesticides, 4,4’-DDD, 4,4’-DDE, and 4,4’-DDT did not exceed any guideline at any location.  Total 

DDT exceeded the lowest guideline (Dutch Target) at 7 of 19 locations but did not exceed any other 

guidelines.  This is similar to the results (8 of 19 locations) reported for the comparisons to the USEPA 

Region 4 screening level.  The lowest guideline for dieldrin (Dutch Target) is the same as the USEPA 

Region 4 screening values so the results (7 of 19 samples exceeded the guideline) are the same.  

Dieldrin concentrations did not exceed any of the other guidelines.   

 

No guidelines were found for individual PCBs in the cited literature.  Total PCB exceeded the lowest 

guideline (Dutch Target) in 3 of 19 samples and exceeded the next highest guideline (Beyer A) in 1 of 19 

samples.  Total PCB concentrations did not exceed any other guideline.   

 

Antimony exceeded the lowest guideline (Dutch Target) and next lowest guideline (ORNL phytotoxicity) in 

1 of 19 samples.  Barium exceeded the lowest guideline (Dutch Target) and next lowest guideline (Beyer 

A) in 1 of 19 samples.  No other guidelines were exceeded.  This indicates potential risk from these 

metals  might be very limited.  

 

Cadmium exceeded the lowest guideline (Dutch Target) in 4 of 19 locations and the next lowest guideline 

(Beyer A) in 3 of 19 locations.  The ORNL phytotoxicity, Beyer B, and CCME guidelines were exceeded in 

2 of 19 locations, while the ORNL earthworm and Dutch Intervention values were not exceeded in any 

sample.  Potential risk from cadmium appears to be very limited. 

 

Chromium exceeded the lowest guideline (ORNL phytotoxicity) in 19 of 19 locations and the next lowest 

guideline (ORNL earthworm) in 10 of 19 locations.  Chromium concentrations did not exceed any other 

guidelines.  (It should be noted that the ORNL guideline is based on hexavalent chromium while soil 

analyses at Site 16 were for total chromium.)  The lowest available guideline for total chromium (for which 

soil samples at this site were analyzed) is 64 mg/kg.  Chromium concentrations at the site were well 

below this value. 
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Copper exceeded the lowest guideline (Dutch Target) and the next highest guidelines (Beyer A and 

ORNL Earthworm) in 4 of 19 samples.  The next highest guideline (CCME) was exceeded in 3 of 19 

samples.  These results for copper are similar to those from comparison with the USEPA Region 4 

screening levels and indicate although copper had a high frequency of detection, only a limited number of 

sample locations may have potential risk associated with them.  Copper exceeded the highest guideline 

(Dutch Intervention) in 1 of 19 sample locations at sample 16S007.  This is consistent with the presence 

of a potential hotspot at this location.   

 

Lead exceeded the highest guideline (Dutch Intervention) in 1 of 19 sample locations at sample 16S007.  

This is consistent with the presence of a potential hotspot at this location.  Mercury exceeded the lowest 

guideline (ORNL Earthworm) in 4 of 19 samples.  This is the same guideline as the USEPA Region 4 

screening value.  Mercury exceeded the Dutch Target, ORNL Phytotoxicity and Beyer A values in 1 of 19 

sample locations (location 16S007).  This indicates potential risk from mercury might be isolated and the 

chemical does not represent site-wide potential risk.  Zinc exceeded the lowest guideline (ORNL 

Phytotoxicity) in 6 of 19 samples, and the next highest guideline (ORNL Phytotoxicity) in 5 of 19 locations.  

Zinc exceeded the Beyer A, CCME, and Dutch Target guidelines in 2 of 19 samples.  Zinc exceeded the 

highest guideline (Dutch Intervention) in 1 of 19 sample locations at sample 16S007.  This is consistent 

with the presence of a potential hotspot at this location.   

 

Comparisons of soil concentrations to guidelines other than USEPA Region 4 values corroborates the 

presence of areas of potential risk to soil invertebrates and plants.  Sample location 16S007 appears to 

be a hotspot for several chemicals with concentrations exceeding both the USEPA Region 4 screening 

values and the other cited soil guidelines.  Table 10-19 provides a summary of the COPCs and rationale 

for their selection following refinement analyses. 

 

10.4.3 Soil Toxicity Testing 

To evaluate potential effects of site contamination on soil invertebrates and plant life, toxicity testing was 

performed as described in the 2000 RI (see Appendix C).  The toxicity tests were performed by 

Environmental Science and Engineering using earthworms and lettuce seeds as the test organisms.  

Samples submitted for toxicity testing included: 16S002, 16S003, 16S006 (which has since been 

excavated), 16S008, 16S012, and 16S013.  A review of the toxicity testing report (ESE, 1996) indicated 

appropriate testing and quality control/quality assurance methodologies were used.  The results of the 

earthworm toxicity testing indicated no significant difference in earthworm growth or survival between test, 

reference, and control samples.  Based on this result, the 2000 RI concluded:  “reduction in the survival 

and growth of terrestrial invertebrate communities at Site 16 is not likely".  However, the results of the 

lettuce seed germination toxicity test indicated a significant difference in germination between sample 

location 16S012 and reference and control samples.  A review of the surface soil analytical data indicated 
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only two chemicals had their maximum concentrations at this location: benzo(g,h,i)perylene, and 

beryllium.  Neither of these chemicals were detected at exceedingly elevated concentrations.  The 

maximum concentration of beryllium was in fact less than the USEPA Region 4 soil screening level and 

not retained as a COPC.  The 2000 RI stated there was no apparent correlation between COPC 

concentrations and the observed response, and it was likely a non-chemical stressor was responsible for 

the reduced germination at this location.  Based on this result, the 2000 RI concluded “reductions in the 

survival and growth of terrestrial plant communities at Site 16 are not expected.”  A review of the samples 

analyzed and the test organisms evaluated identified several uncertainties with these conclusions.  

Specifically: 

 

• No rationale was given in the 2000 RI regarding the selection of sample locations to be submitted for 

toxicity testing. 

 

• Toxicity testing was not performed on samples with the highest historical contaminant concentrations.  

Consequently, potential toxicity may be underestimated. 

 

• The analysis of the correlation between COPC concentrations and observed effects referenced as 

being in Appendix H of the original RI was not found.  No comparisons were made between COPC 

concentrations at the sample location with the demonstrated effect (16S012) and other locations with 

no effect to support conclusions regarding an absence of COPC-mediated toxicity. 

 

The 2000 RI conclusions regarding an absence of potential risk to soil invertebrates and plants across 

Site 16 may underestimate potential risks to soil invertebrates and plants.  Conclusions may be made 

regarding the presence or absence of toxicity at the sample locations included in the testing however, 

conclusions regarding all of Site 16 are not applicable.   

 

10.4.4 Uncertainties 

A discussion of uncertainties associated with ecological risk assessment was included in the 2000 RI and 

the companion General Information Report.  While the uncertainty discussions in these documents 

adequately addressed general uncertainties in ecological risk assessment, the following uncertainties 

were identified specific to Site16 and the re-evaluation analyses. 

 

• There is uncertainty regarding the areal extent of potential risk in the vicinity of samples 16S007 and 

16S011.   

 

• There is uncertainty in applying literature soil screening values due to potential differences in soil 

composition between Site 16 and those used in the cited studies.  For example, the Dutch values are 
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based on a standard soil containing 10 percent organic matter and 25 percent clay while the specific 

organic matter percentage in Site 16 soils is not known.  The potential for underestimating risk may 

be reduced, however, through the use of the lowest applicable value for each COPC.   

 

• There is uncertainty in conclusions based on the results of the soil toxicity testing.  Uncertainties 

associated with selection of sample locations for testing, not testing locations with the highest 

contaminant concentrations, and uncertainty regarding the agent(s) associated with toxicity in plants 

may lead to an underestimate of potential risk. 

 

• There is uncertainty regarding the source of chlorinated pesticides at Site 16.  However, 

concentrations of pesticides at Site 16 are not extremely elevated and probably represent typical 

historic use. 

 

• In the absence of avian toxicity reference values for silver, there is uncertainty regarding potential 

food chain risk to the bobwhite, robin, and hawk. 

 

10.4.5 Conclusions 

The 2000 RI ecological risk assessment performed for Whiting Field Site 16 has been re-evaluated and 

updated to reflect current USEPA and US Navy guidance.  The following conclusions have been made 

based on the results of the re-evaluation: 

 

• COPCs identified at Site 16 during screening level analyses include PAHs, chlorinated pesticides, 

PCBs, and metals.  

 

• A large portion of the soil samples at Site 16 exceed the USEPA Region 4 screening levels indicating 

areas of potential risk to soil invertebrates and plants at the 12-acre site.  However, comparisons of 

soil concentrations to guidelines other than USEPA Region 4 values suggest areas of potential 

impact to soil invertebrates and plants may be limited and are not site-wide.  

 

• Pesticides identified as COPCs including DDT and its metabolites, and dieldrin may be non-site 

related and associated with historic applications at NAS Whiting Field. 

 

• Chromium was only detected slightly above background concentrations.  The screening value used in 

the analyses was for hexavalent chromium.  Use of a screening value for total chromium indicates 

minimal potential risk from chromium.   
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• Based on spatial coverage and hazard quotients, lead and zinc are the major contributors to risk that 

may be site-related.   

 

• Spatial analyses indicated that overall, the southern portion of Site 16 appears to have the largest 

affected areas for potential risk as well as the highest COPC concentrations. 

 

• Spatial analyses indicated potential risk from 4,4’-DDD, aroclor-1260, antimony, arsenic, and barium 

were isolated to single sample locations and do not represent a site-wide risk.   

 

• 1-methylnaphthalene, acenapthylene, and dibenzo(a,h)anthracene were each detected at only one 

sample location.  Although potential ecological risk associated with these COPCs could not be 

estimated due to an absence of USEPA Region 4 screening levels, any potential risk is isolated to 

single sample locations and not site-wide.   

 

• Food chain modeling for Site 16 indicated NOAEL-level risk for the shrew and robin from metals.  

LOAEL-level risk was seen only for the robin from lead. 

 

• A contaminant hot spot containing the highest site concentrations of nine PAHs, two pesticides, and 

nine metals appears to be present at sample location 16S007. 

 

• Removal of sample location 16S007 from the Site 16 direct-toxicity and food chain analyses resulted 

in a reduction in direct-toxicity HQ values and no LOAEL-level risk for the robin. 

 

• Sample location 16S011 may represent another potential hot spot.  Removal of sample location 

16S007 from the Site 16 analyses results in 11 of 18 maximum concentrations (including elevated 

concentrations of three pesticides and eight metals) at 16S011. 

 

• The areal extent of potential risk in the vicinity of samples 16S007 and 16S011 is unknown.  

 

• Soil toxicity testing in the 2000 RI was not performed at the locations of highest historical 

contamination.  There is uncertainty in the conclusion in the 2000 RI based on soil toxicity testing 

regarding an absence of site-wide potential risk to plants and soil invertebrates. 

 

10.4.6 Summary 

A screening level ecological risk assessment including Step 3A has been completed for surface soil at 

Whiting Field Site 16.  Following an initial screening step where maximum site concentrations of 
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contaminants were compared to conservative screening values, a list of COPCs was developed.  COPCs 

consisted of PAHs, pesticides, PCBs, and metals.  Bioaccumulative COPCs were analyzed in a food 

chain model to evaluate potential risks associated with consumption of contaminated food.  The results of 

the food chain model indicated potential risks were primarily limited to lead.  The list of COPCs was 

refined through an evaluation of spatial distribution, frequency of detection and detection limits, receptor 

home range, constituent bioavailability, and background.  Additionally, COPC concentrations were 

compared to a variety of soil guidelines to reduce the uncertainty associated with using very conservative 

screening values, and to assist in characterizing spatial distribution of potential risk.  The results of the 

refinement analyses indicated that based on spatial coverage and hazard quotients, lead and zinc 

contribute the most to site-related risk.  The analyses further indicated that potential risk appears to be 

limited primarily to the vicinity of sampling locations 16S007 and 16S011.  These locations contained 

elevated concentrations of multiple COPCs including lead and zinc.   

 



TABLE 10-1

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 16, OPEN DISPOSAL AND BURNING AREA
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned 
Screening Levels 

based on Region 9 
PRGs Residential (6)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(7)

Proposed 
Florida 

Residential 
SCTL - Direct 
Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/     Non-

apportioned 
Residential SCTL 

Ratio >3 ? (11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Volatile Organics  (mg/kg)

108-88-3 TOLUENE 1/19 0.001 J 0.001 J 0.006 - 0.013 16S00501 0.001 NA (13) 520 sat 520 380 N 7500 Kidney, Liver, 
Neurological 48 2.6E-06 No BSL

1330-20-7 TOTAL XYLENES 3/19 0.001 J 0.005 J 0.011 - 0.013 16-SL-01 0.005 NA 270 N 27 5900 N 130
Body Weight, 

Mortality, 
Neurological

740 8.5E-07 No BSL

Semivolatile Organics  (mg/kg)

90-12-0 1-METHYLNAPHTHALENE 1/8 0.041 0.041 0.01 - 0.024 16SO2401 0.041 NA 56 N 5.6 68 N 93 Body Weight, 
Nasal 10 6.0E-04 No BSL

208-96-8 ACENAPHTHYLENE 1/27 0.007 0.007 0.0071 - 0.42 16SO2501 0.007 NA 3700 N 370 1100 N 1800 Liver, Body 
Weight 160 6.4E-06 No BSL, FREQ

191-24-2 BENZO(G,H,I)PERYLENE 9/27 0.0047 J 0.49 0.0071 - 0.42 16S01201 0.49 NA 2300 N 230 2300 N 2500 Neurological 290 2.1E-04 No BSL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 7/19 0.043 J 0.11 J 0.35 - 0.42 16S00701 0.11 NA 35 C 3 76 C 72 --- 6 1.4E-03 No BSL

206-44-0 FLUORANTHENE 9/27 0.011 0.26 J 0.012 - 0.42 16S00701 0.26 NA 2300 N 230 2900 N 3200 Blood, Kidney, 
Liver 580 9.0E-05 No BSL

91-20-3 NAPHTHALENE 1/27 0.027 0.027 0.0071 - 0.42 16SO2501 0.027 NA 56 N 6 40 N 55 Body Weight, 
Nasal 6 6.8E-04 No BSL, FREQ

85-01-8 PHENANTHRENE 6/27 0.0046 J 0.052 J 0.007 - 0.42 16S00701 0.052 NA 2300 N 230 2000 N 2200 Kidney 400 2.6E-05 No BSL
129-00-0 PYRENE 9/27 0.0053 J 0.17 J 0.012 - 0.42 16S00701 0.17 NA 2300 N 230 2200 N 2400 Kidney 440 7.7E-05 No BSL
50-32-8 BAP EQUIVALENT 9/27 0.51 0.0071 - 0.42 16S00701 0.51 NA 0.062 C 0.005 0.1 C 0.1 --- 0.008 5.1E+00 Yes ASL

Pesticides PCBs  (mg/kg)
72-54-8 4,4'-DDD 2/19 0.0021 J 0.018 J 0.0035 - 0.02 16S00701 0.018 NA 2.4 C 0.2 4.6 C 4.2 --- 0.4 3.9E-03 No BSL
72-55-9 4,4'-DDE 8/19 0.002 J 0.053 0.0036 - 0.018 16S00701 0.053 NA 1.7 C 0.1 3.3 C 2.9 --- 0.3 1.6E-02 No BSL
50-29-3 4,4'-DDT 8/19 0.0027 J 0.028 0.0036 - 0.018 16S01101 0.028 NA 1.7 C 0.1 3.3 C 2.9 --- 0.3 8.5E-03 No BSL
5103-71-9 ALPHA-CHLORDANE 3/19 0.0016 J 0.012 J 0.0018 - 0.099 16S01001-D 0.012 NA 1.6 C 0.1 3.1 C --- --- 0.3 3.9E-03 No BSL
11097-69-1 AROCLOR-1254 2/19 0.036 J 0.13 0.035 - 0.2 16S00801 0.13 NA 0.22 C 0.017 0.5 C 0.5 --- 0.042 2.6E-01 Yes ASL
11096-82-5 AROCLOR-1260 1/19 0.048 J 0.11 J 0.036 - 0.2 16S01001-D 0.11 NA 0.22 C 0.017 0.5 C 0.5 --- 0.042 2.2E-01 Yes ASL
60-57-1 DIELDRIN 7/19 0.0025 J 0.06 0.0036 - 0.02 16S01001-D 0.06 NA 0.03 C 0.002 0.07 C 0.06 --- 0.006 8.6E-01 Yes ASL
5103-74-2 GAMMA-CHLORDANE 3/19 0.001 J 0.0079 J 0.0018 - 0.099 16S01001-D 0.0079 NA 1.6 C 0.1 3.1 C --- --- 0.3 2.5E-03 No BSL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 19/19 1780 J 18600 --- 16-SL-02 18600 no 76000 N 7600 72000 N 80000 Body Weight 18000 2.6E-01 No BKG
7440-36-0 ANTIMONY 1/19 5.9 J 5.9 J 2.7 - 12 16S00701 5.9 yes 31 N 3.1 26 N 27 Blood, Mortality 6.5 2.3E-01 Yes ASL
7440-38-2 ARSENIC 19/19 0.64 J 12.1 --- 16S01101 12.1 no 0.39 C 0.03 0.8 C 2.1 --- 0.067 1.5E+01 No BKG
7440-39-3 BARIUM 19/19 4 J 257 --- 16S00701 257 yes 5400 N 540 110 N 120 Cardiovascular 110 2.3E+00 Yes ASL

7440-41-7 BERYLLIUM 14/19 0.06 J 0.23 J 1 16S01201 0.23 NE (14) 150 N 15 120 N 120 Gastrointestinal, 
Respiratory 40 1.9E-03 No BSL

7440-43-9 CADMIUM 16/19 0.21 J 7.6 0.61 - 1 16S00701 7.6 yes 37 N 3.7 75 N 82 Kidney 75 1.0E-01 Yes ASL
7440-70-2 CALCIUM 19/19 70.8 J 2350 --- 16S00701 2350 NE --- --- --- --- --- --- No NUT
7440-47-3 CHROMIUM 19/19 3.2 29.2 --- 16S00701 29.2 Yes 210 C 16 210 C 210 --- 17.5 1.4E-01 Yes ASL

7440-48-4 COBALT 10/19 0.69 J 4.1 J 10 16S00701 4.1 NE 900 C 69 4700 N 1700

Cardiovascular, 
Immunological, 
Neurological, 
Reproductive

588 8.7E-04 No BSL

7440-50-8 COPPER 18/19 2.9 J 202 5 16S00701 202 Yes 3100 N 310 110 N 150 Gastrointestinal 110 1.8E+00 Yes ASL

7439-89-6 IRON 19/19 1310 J 48900 --- 16S01101 48900 no 23000 N 2300 23000 N 53000 Blood,          
Gastrointestinal 5750 2.1E+00 No BKG

7439-92-1 LEAD 19/19 4.4 J 759 --- 16S00701 759 yes 400 400 400 400 --- 400 1.9E+00 Yes ASL
7439-95-4 MAGNESIUM 19/19 29.9 J 443 J --- 16S00701 443 NE --- --- --- --- --- --- No NUT
7439-96-5 MANGANESE 19/19 4.9 372 --- 16S01401 372 no 1800 N 180 1600 N 3500 Neurological 200 2.3E-01 No BKG
7439-97-6 MERCURY 8/19 0.05 J 0.65 J 0.08 - 0.1 16S00701 0.65 yes 23 N 2.3 3.4 N 3 Neurological 0.43 1.9E-01 Yes ASL
7440-02-0 NICKEL 10/19 1.9 J 26 2.4 - 8 16S01101 26 NE 1600 N 160 110 N 340 Body Weight 110 2.4E-01 No BSL
7440-09-7 POTASSIUM 6/19 69.7 J 230 J 133 - 1000 16-SL-03 230 NE --- --- --- --- --- --- No NUT

7782-49-2 SELENIUM 7/19 0.13 J 0.2 J 0.41 - 1 16S01501 0.2 NE 390 N 39 390 N 440 Hair Loss, 
Neurological, Skin 48.8 5.1E-04 No BSL

7440-22-4 SILVER 5/19 0.87 J 7.1 0.33 - 2 16S00701 7.1 NE 390 N 39 390 N 410 Skin 195 1.8E-02 No BSL
7440-23-5 SODIUM 17/19 114 J 361 J 1000 16S00701 361 NE --- --- --- --- --- --- No NUT
7440-28-0 THALLIUM 2/19 0.13 J 0.18 J 0.46 - 2 16S00301 0.18 NE 5.2 N 0.52 6.3 N 6.1 Liver 1.6 2.9E-02 No BSL
7440-62-2 VANADIUM 19/19 3.2 J 28.9 --- 16-SL-02 28.9 no 550 N 55 15 N 67 NOEL 15 1.9E+00 No BKG
7440-66-6 ZINC 19/19 3.4 J 773 --- 16S00701 773 NE 23000 N 2300 23000 N 26000 Blood 5750 3.4E-02 No BSL

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)



TABLE 10-1

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 16, OPEN DISPOSAL AND BURNING AREA
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned 
Screening Levels 

based on Region 9 
PRGs Residential (6)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(7)

Proposed 
Florida 

Residential 
SCTL - Direct 
Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/     Non-

apportioned 
Residential SCTL 

Ratio >3 ? (11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)

Miscellaneous Parameter  (mg/kg)

57-12-5 CYANIDE 7/19 0.1 J 0.51 J 0.24 - 0.5 16S01501 0.51 NE 1200 N 120 30 N 34
Body Weight, 
Neurological, 

Thyroid
30 1.7E-02 No BSL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Footnotes: Definitions:
1     Sample and duplicate are counted as two separate samples when determining the minimum and maximum detected concentrations. C = Carcinogen.
2    Values  presented are sample-specific quantitation limits. CAS = Chemical abstract services.
3    The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern.
4     To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in Appendix A. J = Estimated value.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background, that chemical was not selected as a COPC. N = Noncarcinogen.
5    USEPA Region 9 Preliminary Remediation Goals (PRGs), October 2002. NA = Not applicable/not available.
6     Apportioned COPC screening levels for carcinogens are determined by dividing the non-apportioned PRGs by the number of chemicals classified as carcinogens by Region 9.  For example,  13 chemicals detected in surface soil at Site 16 sat = Soil saturation concentration.
       are classified as carcinogens.  Therefore, the apportioned screening levels for carcinogens are the PRGs divided by 13.  For noncarcinogens,   the COPC screening level is based on a target hazard quotient of 0.1, as per USEPA Region 4
       guidelines (USEPA Region 4, May 2000). Rationale Codes:
7     Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  For Selection as a COPC:
8    2004 Proposed Florida SCTLs are presented in Comparison of Chapter 62-777, F.A.C. -  May 26, 1999 Values vs. Proposed February 26, 2004 Values, online at http://fdep.ifas.ufl.edu/.   ASL = Above COPC screening level
9    Target organs are obtained from Table II, Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.
10   Values of the simple apportioned SCTLs are determined by dividing the non-apportioned SCTL by the number carcinogenic chemicals or by the number of target organs for noncarcinogens as defined by Chapter 62-777 F.A.C.  For example, For Elimination as a COPC:
      12 carcinogens were detected in surface soil at Site 16.  Therefore, the apportioned SCTL value for carcinogens is the non-apportioned SCTL divided by 12.  For noncarcinogens,  neurological effects were identified as the target organ for 8 chemicals.   BKG = Within background levels.
       Therefore, the apportioned SCTLs for these chemicals are the non-apportioned values divided by 8.  Note that the non-apportioned SCTLs for barium, cadmium, copper, nickel, vanadium, and cyanide are based on acute toxicity considerations.   BSL = Below COPC screening level
11    According to the proposed Florida Rule 62-780, a chemical is identified as a COC if the maximum concentration is greater than 3 times the non-apportioned SCTL.   NUT = Essential nutrient.
12   A chemical is selected as a COPC if the maximum detected concentration exceeds either the USEPA or Florida apportioned risk-based screening levels,  or is greater than 3 times the non-apportioned SCTL,
      and if site concentrations exceed facility background levels (for metals).  
13   NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.
14   NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum detected concentration did not exceed the applicable PRG or SCTL.

Associated Samples:
16-SL-01 16S00301 16S01001 16S01501 16SO2801
16-SL-02 16S00401 16S01001-D 16S01601 16SO3201
16-SL-03 16S00501 16S01101 16S01701 16SO3301
16S00101 16S00701 16S01201 16SO2401 16SO3401
16S00101-D 16S00801 16S01301 16SO2501 16SO3501
16S00201 16S00901 16S01401 16SO2601



TABLE 10-2

SELECTION OF CHEMICALS OF POTENTIAL CONCERN- SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 16, OPEN DISPOSAL AND BURNING AREA
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned 
Screening Levels 

based on Region 9 
PRGs Residential (6)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/   

Non-apportioned 
Residential SCTL 

Ratio >3 ? (11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Volatile Organics  (mg/kg)
78-93-3 2-BUTANONE 1/5 0.019 0.019 0.011 - 0.012 16SS0604 0.019 NA (13) 7300 N 730 3100 N 16000 Developmental 1000 6.1E-06 No BSL

67-64-1 ACETONE 1/5 0.087 J 0.087 J 0.011 - 0.15 16SS0604 0.087 NA 1600 N 160 780 N 11000 Kidney, Liver, 
Neurological 98 1.1E-04 No BSL

75-15-0 CARBON DISULFIDE 5/5 0.001 J 0.026 --- 16SS0201 0.026 NA 360 N 36 200 N 270 Developmental, 
Neurological 25 1.3E-04 No BSL

100-41-4 ETHYLBENZENE 1/5 0.002 J 0.002 J 0.011 - 0.012 16SS0403 0.002 NA 400 sat 400 1100 N 1500 Developmental, 
Kidney, Liver 160 1.8E-06 No BSL

75-09-2 METHYLENE CHLORIDE 1/5 0.15 J 0.15 J 0.019 - 0.12 16SS0403 0.15 NA 9.1 C 0.91 16 C 17 --- 2 9.4E-03 No BSL

108-88-3 TOLUENE 1/5 0.001 J 0.001 J 0.011 - 0.012 16SS0201 0.001 NA 520 sat 520 380 N 7500 Kidney, Liver, 
Neurological 48 2.6E-06 No BSL

1330-20-7 TOTAL XYLENES 5/5 0.002 J 0.011 J --- 16SS0201 0.011 NA 270 N 27 5900 N 130
Body Weight, 

Mortality, 
Neurological

740 1.9E-06 No BSL

Semivolatile Organics  (mg/kg)

91-57-6 2-METHYLNAPHTHALENE 1/5 0.039 J 0.039 J 0.37 - 0.43 16SS0201 0.039 NA 56 N 5.6 80 N 210 Body Weight, 
Nasal 13 4.9E-04 No BSL

83-32-9 ACENAPHTHENE 1/5 0.077 J 0.077 J 0.37 - 0.43 16SS0604 0.077 NA 3700 N 370 1900 N 2400 Liver 380 4.1E-05 No BSL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 2/5 0.039 J 0.15 J 0.37 - 0.43 16SS0604 0.15 NA 35 C 4 76 C 72 --- 8 2.0E-03 No BSL

206-44-0 FLUORANTHENE 2/5 0.12 J 0.27 J 0.37 - 0.43 16SS0604 0.27 NA 2300 N 230 2900 N 3200 Blood, Kidney, 
Liver 410 9.3E-05 No BSL

86-73-7 FLUORENE 1/5 0.11 J 0.11 J 0.37 - 0.43 16SS0604 0.11 NA 2700 N 270 2200 N 2600 Blood 440 5.0E-05 No BSL

91-20-3 NAPHTHALENE 1/5 0.039 J 0.039 J 0.37 - 0.43 16SS0201 0.039 NA 56 N 6 40 N 55 Body Weight, 
Nasal 7 9.8E-04 No BSL

85-01-8 PHENANTHRENE 2/5 0.058 J 0.34 J 0.37 - 0.43 16SS0604 0.34 NA 2300 N 230 2000 N 2200 Kidney 290 1.7E-04 No BSL
129-00-0 PYRENE 2/5 0.077 J 0.19 J 0.37 - 0.43 16SS0604 0.19 NA 2300 N 230 2200 N 2400 Kidney 310 8.6E-05 No BSL
50-32-8 BAP EQUIVALENT 1/5 0.052 0.37 - 0.43 16SS0604 0.052 NA 0.062 C 0.0062 0.1 C 0.1 --- 0.01 5.2E-01 Yes ASL

Pesticides PCBs  (mg/kg)
72-54-8 4,4'-DDD 3/5 0.0022 J 0.036 J 0.0037 - 0.0043 16SS0604 0.036 NA 2.4 C 0.2 4.6 C 4.2 --- 0.5 7.8E-03 No BSL
72-55-9 4,4'-DDE 3/5 0.0018 J 0.083 0.0037 - 0.0043 16SS1005 0.083 NA 1.7 C 0.2 3.3 C 2.9 --- 0.4 2.5E-02 No BSL
50-29-3 4,4'-DDT 2/5 0.0057 J 0.052 0.0037 - 0.0043 16SS1005 0.052 NA 1.7 C 0.2 3.3 C 2.9 --- 0.4 1.6E-02 No BSL
60-57-1 DIELDRIN 1/5 0.0016 J 0.0016 J 0.0037 - 0.0076 16SS0201 0.0016 NA 0.03 C 0.003 0.07 C 0.06 --- 0.008 2.3E-02 No BSL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 5/5 11000 29000 --- 16SS0403 29000 no 76000 N 7600 72000 N 80000 Body Weight 12000 4.0E-01 No BKG
7440-36-0 ANTIMONY 3/5 2.5 J 6.7 J 2.4 - 2.6 16SS0604 6.7 no 31 N 3.1 26 N 27 Blood, Mortality 5.2 2.6E-01 No BKG
7440-38-2 ARSENIC 5/5 1.5 J 15.1 --- 16SS0604 15.1 no 0.39 C 0.039 0.8 C 2.1 --- 0.089 1.9E+01 No BKG
7440-39-3 BARIUM 5/5 19 J 175 --- 16SS0604 175 yes 5400 N 540 110 N 120 Cardiovascular 110 1.6E+00 Yes ASL

7440-41-7 BERYLLIUM 5/5 0.18 J 0.29 J --- 16SS0403-D 0.29 NE (14) 150 N 15 120 N 120 Gastrointestinal, 
Respiratory 40 2.4E-03 No BSL

7440-43-9 CADMIUM 3/5 2.4 J 9 0.67 - 0.74 16SS0604 9 yes 37 N 3.7 75 N 82 Kidney 75 1.2E-01 Yes ASL
7440-70-2 CALCIUM 4/5 254 J 5870 478 - 542 16SS0604 5870 --- --- --- --- --- --- --- No NUT
7440-47-3 CHROMIUM 5/5 10.5 36.9 --- 16SS1005 36.9 yes 210 C 21 210 C 210 --- 23.3 1.8E-01 Yes ASL

7440-48-4 COBALT 5/5 1.1 J 9.6 J --- 16SS1005 9.6 NE 900 C 90 4700 N 1700

Cardiovascular, 
Immunological, 
Neurological, 
Reproductive

588 2.0E-03 No BSL

7440-50-8 COPPER 5/5 4.8 J 3620 --- 16SS1005 3620 yes 3100 N 310 110 N 150 Gastrointestinal 110 3.3E+01 Yes ASL

7439-89-6 IRON 5/5 6670 74800 --- 16SS1005 74800 no 23000 N 2300 23000 N 53000 Blood,          
Gastrointestinal 4600 3.3E+00 No BKG

7439-92-1 LEAD 5/5 6.8 766 --- 16SS0604 766 yes 400 400 400 400 --- 400 1.9E+00 Yes ASL
7439-95-4 MAGNESIUM 5/5 185 J 586 J --- 16SS0604 586 NE --- --- --- --- --- --- --- No NUT
7439-96-5 MANGANESE 5/5 39.9 638 --- 16SS1005 638 no 1800 N 180 1600 N 3500 Neurological 200 4.0E-01 No BKG
7439-97-6 MERCURY 4/5 0.17 J 0.43 J 0.1 - 0.14 16SS0302 0.43 yes 23 N 2.3 3.4 N 3 Neurological 0.43 1.3E-01 No BSL
7440-02-0 NICKEL 5/5 2.3 J 35.9 --- 16SS1005 35.9 NE 1600 N 160 110 N 340 Body Weight 110 3.3E-01 No BSL
7440-09-7 POTASSIUM 4/5 166 J 412 J 153 16SS0604 412 NE --- --- --- --- --- --- --- No NUT
7440-22-4 SILVER 3/5 0.79 J 4.3 0.46 - 0.7 16SS0604 4.3 NE 390 N 39 390 N 410 Skin 390 1.1E-02 No BSL
7440-23-5 SODIUM 4/5 207 J 514 J 223 - 225 16SS0604 514 NE --- --- --- --- --- --- --- No NUT
7440-62-2 VANADIUM 5/5 19 67.5 --- 16SS0403-D 67.5 no 550 N 55 15 N 67 NOEL 15 4.5E+00 No BKG
7440-66-6 ZINC 5/5 10.6 J 895 --- 16SS1005 895 NE 23000 N 2300 23000 N 26000 Blood 4600 3.9E-02 No BSL

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)



TABLE 10-2

SELECTION OF CHEMICALS OF POTENTIAL CONCERN- SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 16, OPEN DISPOSAL AND BURNING AREA
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned 
Screening Levels 

based on Region 9 
PRGs Residential (6)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/   

Non-apportioned 
Residential SCTL 

Ratio >3 ? (11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)

Miscellaneous Parameter  (mg/kg)

57-12-5 CYANIDE 1/4 0.14 J 0.14 J 0.09 - 0.11 16SS1005 0.14 NA 1200 N 120 30 N 34
Body Weight, 
Neurological, 

Thyroid
30 4.7E-03 No BSL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Footnotes: Definitions:
1     Sample and duplicate are counted as two separate samples when determining the minimum and maximum detected concentrations. C = Carcinogen.
2    Values  presented are sample-specific quantitation limits. CAS = Chemical abstract services.
3    The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern.
4     To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in Appendix A. J = Estimated value.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background, that chemical was not selected as a COPC. N = Noncarcinogen.
5    USEPA Region 9 Preliminary Remediation Goals (PRGs), October 2002. NA = Not applicable/not available.
6     Apportioned COPC screening levels for carcinogens are determined by dividing the non-apportioned PRGs by the number of chemicals classified as carcinogens by Region 9.  For example,  10 chemicals detected in subsurface soil at Site 16 sat = Soil saturation concentration.
       are classified as carcinogens.  Therefore, the apportioned screening levels for carcinogens are the PRGs divided by 10.  For noncarcinogens,   the COPC screening level is based on a target hazard quotient of 0.1, as per USEPA Region 4
       guidelines (USEPA Region 4, May 2000). Rationale Codes:
7     Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  For Selection as a COPC:
8    2004 Proposed Florida SCTLs ARE are presented in Comparison of Chapter 62-777, F.A.C. -  May 26, 1999 Values vs. Proposed February 26, 2004 Values, online at http://fdep.ifas.ufl.edu/   ASL = Above COPC screening level
9    Target organs are obtained from Table II, Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.
10   Values of the simple apportioned SCTLs are determined by dividing the non-apportioned SCTL by the number carcinogenic chemicals or by the number of target organs for noncarcinogens as defined by Chapter 62-777 F.A.C.  For example, For Elimination as a COPC:
       9 carcinogens were detected in subsurface soil at Site 16.  Therefore, the apportioned SCTL value for carcinogens is the non-apportioned SCTL divided by 9.  For noncarcinogens,  neurological effects were identified as the target organ for 8 chemicals.   BKG = Within background levels.
       Therefore, the apportioned SCTLs for these chemicals are the non-apportioned values divided by 8.  Note that the non-apportioned SCTLs for barium, cadmium, copper, nickel, vanadium, and cyanide are based on acute toxicity considerations.   BSL = Below COPC screening level
11    According to the proposed Florida Rule 62-780, a chemical is identified as a COC if the maximum concentration is greater than 3 times the non-apportioned SCTL.   NUT = Essential nutrient.
12   A chemical is selected as a COPC if the maximum detected concentration exceeds either the USEPA or Florida apportioned risk-based screening levels,  or is greater than 3 times the non-apportioned SCTL,
      and if site concentrations exceed facility background levels (for metals).  
13   NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.
14   NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum detected concentration did not exceed the applicable PRG or SCTL.

Associated Samples:
16SS0201
16SS0302
16SS0403
16SS0403-D
16SS0604
16SS1005



TABLE 10-3

SUMMARY OF CANCER RISKS AND HAZARD INDICES
SITE 16, OPEN DISPOSAL AND BURNING AREA

RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT
NAVAL AIR STATION, WHITING FIELD

MILTON FIELD, FLORIDA

Receptor Media Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5

Hypothetical Future Residents Surface Soil 5E-06 - - - - Carcinogenic PAHs 0.4 - -
Subsurface Soil 6E-07 - - - - - - 1 - -

Industrial Workers Surface Soil 9E-07 - - - - - - 0.04 - -
Subsurface Soil 2E-07 - - - - - - 0.08 - -

Construction Workers Surface Soil 1E-06 - - - - - - 0.2 - -
Subsurface Soil 2E-06 - - - - Chromium 0.6 - -

Maintenance Workers Surface Soil 2E-07 - - - - - - 0.003 - -

Adolescent Recreational Users Surface Soil 3E-07 - - - - - - 0.009 - -

Adult Recreational Users Surface Soil 3E-07 - - - - - - 0.005 - -

Lifelong Recreational Users Surface Soil 6E-07 - - - - - - NA - -

Notes:
NA - Not applicable.
HI - Hazard Index.



TABLE 10-4

FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 16, OPEN DISPOSAL AND BURNING AREA
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Volatile Organics  (mg/kg)
108-88-3 TOLUENE 0.001 J 0.001 380 N 2.6E-06 NA (6) No maximum < SCTL
1330-20-7 TOTAL XYLENES 0.005 J 0.005 5900 N 8.5E-07 NA No maximum < SCTL

Semivolatile Organics  (mg/kg)
90-12-0 1-METHYLNAPHTHALENE 0.041 0.02 68 N 6.0E-04 NA No maximum < SCTL
208-96-8 ACENAPHTHYLENE 0.007 0.007 1100 N 6.4E-06 NA No maximum < SCTL
191-24-2 BENZO(G,H,I)PERYLENE 0.49 0.2 2300 N 2.1E-04 NA No maximum < SCTL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 0.11 J 0.11 76 C 1.4E-03 NA No maximum < SCTL
206-44-0 FLUORANTHENE 0.26 J 0.2 2900 N 9.0E-05 NA No maximum < SCTL
91-20-3 NAPHTHALENE 0.027 0.027 40 N 6.8E-04 NA No maximum < SCTL
85-01-8 PHENANTHRENE 0.052 J 0.052 2000 N 2.6E-05 NA No maximum < SCTL
129-00-0 PYRENE 0.17 J 0.2 2200 N 7.7E-05 NA No maximum < SCTL
50-32-8 BAP EQUIVALENT 0.51 0.4 0.1 C 5.1E+00 NA Yes maximum > SCTL

Pesticides PCBs  (mg/kg)
72-54-8 4,4'-DDD 0.018 J 0.006 4.6 C 3.9E-03 NA No maximum < SCTL
72-55-9 4,4'-DDE 0.053 0.02 3.3 C 1.6E-02 NA No maximum < SCTL
50-29-3 4,4'-DDT 0.028 0.009 3.3 C 8.5E-03 NA No maximum < SCTL
5103-71-9 ALPHA-CHLORDANE 0.012 J 0.009 3.1 C 3.9E-03 NA No maximum < SCTL
11097-69-1 AROCLOR-1254 0.13 0.06 0.5 C 2.6E-01 NA No maximum < SCTL
11096-82-5 AROCLOR-1260 0.11 J 0.05 0.5 C 2.2E-01 NA No maximum < SCTL
60-57-1 DIELDRIN 0.06 0.01 0.07 C 8.6E-01 NA No maximum < SCTL
5103-74-2 GAMMA-CHLORDANE 0.0079 J 0.006 3.1 C 2.5E-03 NA No maximum < SCTL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 18600 11500 72000 N 2.6E-01 no No maximum < SCTL
7440-36-0 ANTIMONY 5.9 J 5.9 26 N 2.3E-01 yes No maximum < SCTL
7440-38-2 ARSENIC 12.1 3.9 0.8 C 1.5E+01 no No (8)
7440-39-3 BARIUM 257 67.1 110 N 2.3E+00 yes Yes maximum > SCTL
7440-41-7 BERYLLIUM 0.23 J 0.23 120 N 1.9E-03 NE (7) No maximum < SCTL
7440-43-9 CADMIUM 7.6 1.9 75 N 1.0E-01 no No maximum < SCTL
7440-70-2 CALCIUM 2350 1260 --- --- NE No Essential Nutrient
7440-47-3 CHROMIUM 29.2 15.2 210 C 1.4E-01 NE No maximum < SCTL
7440-48-4 COBALT 4.1 J 3.9 4700 N 8.7E-04 NE No maximum < SCTL
7440-50-8 COPPER 202 51.1 110 N 1.8E+00 yes Yes maximum > SCTL
7439-89-6 IRON 48900 14000 23000 N 2.1E+00 no No (8)
7439-92-1 LEAD 759 103 400 1.9E+00 yes Yes maximum > SCTL
7439-95-4 MAGNESIUM 443 J 222 --- --- NE No Essential Nutrient
7439-96-5 MANGANESE 372 329 1600 N 2.3E-01 no No (8)

Maximum 
Concentration 

(1)



TABLE 10-4

FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 16, OPEN DISPOSAL AND BURNING AREA
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

7439-97-6 MERCURY 0.65 J 0.16 3.4 N 1.9E-01 yes No maximum < SCTL
7440-02-0 NICKEL 26 7.7 110 N 2.4E-01 NE No maximum < SCTL
7440-09-7 POTASSIUM 230 J 230 --- --- NE No Essential Nutrient
7782-49-2 SELENIUM 0.2 J 0.2 390 N 5.1E-04 NE No maximum < SCTL
7440-22-4 SILVER 7.1 2 390 N 1.8E-02 NE No maximum < SCTL
7440-23-5 SODIUM 361 J 248 --- --- NE No Essential Nutrient
7440-28-0 THALLIUM 0.18 J 0.18 6.3 N 2.9E-02 NE No maximum < SCTL
7440-62-2 VANADIUM 28.9 21.8 15 N 1.9E+00 no No (8)
7440-66-6 ZINC 773 171 23000 N 3.4E-02 NE No maximum < SCTL

Miscellaneous Parameter  (mg/kg)
57-12-5 CYANIDE 0.51 J 0.24 30 N 1.7E-02 NA No maximum < SCTL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations
       performed by the USEPA's ProUCL software and presented in Appendix A.
3    Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
4    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in
       Appendix A. If the site data to background data comparisons determine that the site concentrations of a constituent were not significantly different from background, that chemical was
       not selected as a potential COC.
5    A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
6    NA - Not Applicable.   According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
7    NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum concentration
       did not exceed the applicable SCTL.
8   These metals are not known to be associated with past practices or processes at Site 16 and the concentrations in soil at the site are considered to be naturally occurring or representative
      of anthropogenic background levels.  Therefore, these constituents are not selected as potential COCs for the site.

Associated Samples: Definitions:
16-SL-01 16S00301 16S01001 16S01501 16SO2801 C = Carcinogen.
16-SL-02 16S00401 16S01001-D 16S01601 16SO3201 CAS = Chemical abstract services.
16-SL-03 16S00501 16S01101 16S01701 16SO3301 COC = Chemical of Concern.
16S00101 16S00701 16S01201 16SO2401 16SO3401 J = Estimated value.
16S00101-D 16S00801 16S01301 16SO2501 16SO3501 N = Noncarcinogen.
16S00201 16S00901 16S01401 16SO2601 NA = Not applicable/not available.



TABLE 10-5

COMPARISON TO SOIL SATURATION LIMIT - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 16, OPEN DISPOSAL AND BURNING AREA
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Frequency of 
Detection

Exposure Point 
Concentration  

(2)

Range of 
Nondetects

Sample of Maximum 
Detection

Site above 
Background 

?(3)

Soil Saturation 
Limit, Csat (4)

Volatile Organics  (mg/kg)
108-88-3 TOLUENE 1/19 0.001 J 0.001 0.006 - 0.013 16S00501 NA (5) 650
1330-20-7 TOTAL XYLENES 3/19 0.005 J 0.005 0.011 - 0.013 16-SL-01 NA 140

Semivolatile Organics  (mg/kg)
90-12-0 1-METHYLNAPHTHALENE 1/8 0.041 0.02 0.01 - 0.024 16SO2401 NA 410
208-96-8 ACENAPHTHYLENE 1/27 0.007 0.007 0.0071 - 0.42 16SO2501 NA ---
191-24-2 BENZO(G,H,I)PERYLENE 9/27 0.49 0.2 0.0071 - 0.42 16S01201 NA ---
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 7/19 0.11 J 0.11 0.35 - 0.42 16S00701 NA 31000
206-44-0 FLUORANTHENE 9/27 0.26 J 0.2 0.012 - 0.42 16S00701 NA ---
91-20-3 NAPHTHALENE 1/27 0.027 0.027 0.0071 - 0.42 16SO2501 NA 220
85-01-8 PHENANTHRENE 6/27 0.052 J 0.052 0.007 - 0.42 16S00701 NA ---
129-00-0 PYRENE 9/27 0.17 J 0.2 0.012 - 0.42 16S00701 NA 85
50-32-8 BAP EQUIVALENT 9/27 0.51 0.4 0.0071 - 0.42 16S00701 NA ---

Pesticides PCBs  (mg/kg)
72-54-8 4,4'-DDD 2/19 0.018 J 0.006 0.0035 - 0.02 16S00701 NA ---
72-55-9 4,4'-DDE 8/19 0.053 0.02 0.0036 - 0.018 16S00701 NA ---
50-29-3 4,4'-DDT 8/19 0.028 0.009 0.0036 - 0.018 16S01101 NA ---
5103-71-9 ALPHA-CHLORDANE 3/19 0.012 J 0.009 0.0018 - 0.099 16S01001-D NA ---
11097-69-1 AROCLOR-1254 2/19 0.13 0.06 0.035 - 0.2 16S00801 NA ---
11096-82-5 AROCLOR-1260 1/19 0.11 J 0.05 0.036 - 0.2 16S01001-D NA ---
60-57-1 DIELDRIN 7/19 0.06 0.01 0.0036 - 0.02 16S01001-D NA ---
5103-74-2 GAMMA-CHLORDANE 3/19 0.0079 J 0.006 0.0018 - 0.099 16S01001-D NA ---

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical
       tests and calculations performed by the USEPA's ProUCL software and presented in Appendix A.
3    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background,
       that chemical was not selected as a potential COPC.
4    Soil Saturation Limits (CSAT),  Table 8, Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
5    NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.

Maximum 
Concentration 

(1)



TABLE 10-5

COMPARISON TO SOIL SATURATION LIMIT - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 16, OPEN DISPOSAL AND BURNING AREA
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Frequency of 
Detection

Exposure Point 
Concentration  

(2)

Range of 
Nondetects

Sample of Maximum 
Detection

Site above 
Background 

?(3)

Soil Saturation 
Limit, Csat (4)

Maximum 
Concentration 

(1)

Associated Samples:
16-SL-01 16S00301 16S01001 16S01501 16SO2801
16-SL-02 16S00401 16S01001-D 16S01601 16SO3201
16-SL-03 16S00501 16S01101 16S01701 16SO3301
16S00101 16S00701 16S01201 16SO2401 16SO3401
16S00101-D 16S00801 16S01301 16SO2501 16SO3501
16S00201 16S00901 16S01401 16SO2601



TABLE 10-6

FLORIDA LEVEL 2 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 16, OPEN DISPOSAL AND BURNING AREA
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Industrial 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
Industrial SCTL)   

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 2 

COC ? (5)
Rationale/Comments

Volatile Organics  (mg/kg)
108-88-3 TOLUENE 0.001 J 0.001 2600 N 3.8E-07 NA (6) No maximum < SCTL
1330-20-7 TOTAL XYLENES 0.005 J 0.005 40000 N 1.3E-07 NA No maximum < SCTL

Semivolatile Organics  (mg/kg)
90-12-0 1-METHYLNAPHTHALENE 0.041 0.02 470 N 8.7E-05 NA No maximum < SCTL
208-96-8 ACENAPHTHYLENE 0.007 0.007 11000 N 6.4E-07 NA No maximum < SCTL
191-24-2 BENZO(G,H,I)PERYLENE 0.49 0.2 41000 N 1.2E-05 NA No maximum < SCTL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 0.11 J 0.11 280 C 3.9E-04 NA No maximum < SCTL
206-44-0 FLUORANTHENE 0.26 J 0.2 48000 N 5.4E-06 NA No maximum < SCTL
91-20-3 NAPHTHALENE 0.027 0.027 270 N 1.0E-04 NA No maximum < SCTL
85-01-8 PHENANTHRENE 0.052 J 0.052 30000 N 1.7E-06 NA No maximum < SCTL
129-00-0 PYRENE 0.17 J 0.2 37000 N 4.6E-06 NA No maximum < SCTL

50-32-8 BAP EQUIVALENT 0.51 0.4 0.5 C 1.0E+00 NA No maximum = SCTL (proposed 
2004 SCTL is 0.7 mg/kg)

Pesticides PCBs  (mg/kg)
72-54-8 4,4'-DDD 0.018 J 0.006 18 C 1.0E-03 NA No maximum < SCTL
72-55-9 4,4'-DDE 0.053 0.02 13 C 4.1E-03 NA No maximum < SCTL
50-29-3 4,4'-DDT 0.028 0.009 13 C 2.2E-03 NA No maximum < SCTL
5103-71-9 ALPHA-CHLORDANE 0.012 J 0.009 12 C 1.0E-03 NA No maximum < SCTL
11097-69-1 AROCLOR-1254 0.13 0.06 2.1 C 6.2E-02 NA No maximum < SCTL
11096-82-5 AROCLOR-1260 0.11 J 0.05 2.1 C 5.2E-02 NA No maximum < SCTL
60-57-1 DIELDRIN 0.06 0.01 0.3 C 2.0E-01 NA No maximum < SCTL
5103-74-2 GAMMA-CHLORDANE 0.0079 J 0.006 12 C 6.6E-04 NA No maximum < SCTL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 18600 11500 --- N --- no No maximum < SCTL
7440-36-0 ANTIMONY 5.9 J 5.9 240 N 2.5E-02 yes No maximum < SCTL
7440-38-2 ARSENIC 12.1 3.9 3.7 C 3.3E+00 no No (8)
7440-39-3 BARIUM 257 67.1 87000 N 3.0E-03 yes No maximum < SCTL
7440-41-7 BERYLLIUM 0.23 J 0.23 800 N 2.9E-04 NE (7) No maximum < SCTL
7440-43-9 CADMIUM 7.6 1.9 1300 N 5.8E-03 no No maximum < SCTL
7440-70-2 CALCIUM 2350 1260 --- --- NE No Essential Nutrient
7440-47-3 CHROMIUM 29.2 15.2 420 C 7.0E-02 NE No maximum < SCTL
7440-48-4 COBALT 4.1 J 3.9 110000 N 3.7E-05 NE No maximum < SCTL
7440-50-8 COPPER 202 51.1 76000 N 2.7E-03 yes No maximum < SCTL
7439-89-6 IRON 48900 14000 480000 N 1.0E-01 no No maximum < SCTL
7439-92-1 LEAD 759 103 920 8.3E-01 yes No maximum < SCTL
7439-95-4 MAGNESIUM 443 J 222 --- --- NE No Essential Nutrient
7439-96-5 MANGANESE 372 329 22000 N 1.7E-02 no No maximum < SCTL

Maximum 
Concentration 

(1)



TABLE 10-6

FLORIDA LEVEL 2 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 16, OPEN DISPOSAL AND BURNING AREA
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Industrial 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
Industrial SCTL)   

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 2 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

7439-97-6 MERCURY 0.65 J 0.16 26 N 2.5E-02 yes No maximum < SCTL
7440-02-0 NICKEL 26 7.7 28000 N 9.3E-04 NE No maximum < SCTL
7440-09-7 POTASSIUM 230 J 230 --- --- NE No Essential Nutrient
7782-49-2 SELENIUM 0.2 J 0.2 10000 N 2.0E-05 NE No maximum < SCTL
7440-22-4 SILVER 7.1 2 9100 N 7.8E-04 NE No maximum < SCTL
7440-23-5 SODIUM 361 J 248 --- --- NE No Essential Nutrient
7440-28-0 THALLIUM 0.18 J 0.18 160 N 1.1E-03 NE No maximum < SCTL
7440-62-2 VANADIUM 28.9 21.8 7400 N 3.9E-03 no No maximum < SCTL
7440-66-6 ZINC 773 171 560000 N 1.4E-03 NE No maximum < SCTL

Miscellaneous Parameter  (mg/kg)
57-12-5 CYANIDE 0.51 J 0.24 39000 N 1.3E-05 NA No maximum < SCTL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations
       performed by the USEPA's ProUCL software and presented in Appendix A.
3    Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
4    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in
       Appendix A. If the site data to background data comparisons determine that the site concentrations of a constituent were not significantly different from background, that chemical was
       not selected as a potential COC.
5    A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
6    NA - Not Applicable.   According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
7    NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum concentration
       did not exceed the applicable SCTL.
8   These metals are not known to be associated with past practices or processes at Site 16 and the concentrations in soil at the site are considered to be naturally occurring or representative
      of anthropogenic background levels.  Therefore, these constituents are not selected as potential COCs for the site.

Associated Samples: Definitions:
16-SL-01 16S00301 16S01001 16S01501 16SO2801 C = Carcinogen.
16-SL-02 16S00401 16S01001-D 16S01601 16SO3201 CAS = Chemical abstract services.
16-SL-03 16S00501 16S01101 16S01701 16SO3301 COC = Chemical of Concern.
16S00101 16S00701 16S01201 16SO2401 16SO3401 J = Estimated value.
16S00101-D 16S00801 16S01301 16SO2501 16SO3501 N = Noncarcinogen.
16S00201 16S00901 16S01401 16SO2601 NA = Not applicable/not available.



TABLE 10-7

FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 16, OPEN DISPOSAL AND BURNING AREA
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Volatile Organics  (mg/kg)
78-93-3 2-BUTANONE 0.019 0.019 3100 N 6.1E-06 NA (6) No maximum < SCTL
67-64-1 ACETONE 0.087 J 0.087 780 N 1.1E-04 NA No maximum < SCTL
75-15-0 CARBON DISULFIDE 0.026 0.026 200 N 1.3E-04 NA No maximum < SCTL
100-41-4 ETHYLBENZENE 0.002 J 0.002 1100 N 1.8E-06 NA No maximum < SCTL
75-09-2 METHYLENE CHLORIDE 0.15 J 0.15 16 C 9.4E-03 NA No maximum < SCTL
108-88-3 TOLUENE 0.001 J 0.001 380 N 2.6E-06 NA No maximum < SCTL
1330-20-7 TOTAL XYLENES 0.011 J 0.011 5900 N 1.9E-06 NA No maximum < SCTL

Semivolatile Organics  (mg/kg)
91-57-6 2-METHYLNAPHTHALENE 0.039 J 0.039 80 N 4.9E-04 NA No maximum < SCTL
83-32-9 ACENAPHTHENE 0.077 J 0.077 1900 N 4.1E-05 NA No maximum < SCTL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 0.15 J 0.15 76 C 2.0E-03 NA No maximum < SCTL
206-44-0 FLUORANTHENE 0.27 J 0.27 2900 N 9.3E-05 NA No maximum < SCTL
86-73-7 FLUORENE 0.11 J 0.11 2200 N 5.0E-05 NA No maximum < SCTL
91-20-3 NAPHTHALENE 0.039 J 0.039 40 N 9.8E-04 NA No maximum < SCTL
85-01-8 PHENANTHRENE 0.34 J 0.34 2000 N 1.7E-04 NA No maximum < SCTL
129-00-0 PYRENE 0.19 J 0.19 2200 N 8.6E-05 NA No maximum < SCTL
50-32-8 BAP EQUIVALENT 0.052 0.052 0.1 C 5.2E-01 NA No maximum < SCTL

Pesticides PCBs  (mg/kg)
72-54-8 4,4'-DDD 0.036 J 0.036 4.6 C 7.8E-03 NA No maximum < SCTL
72-55-9 4,4'-DDE 0.083 0.083 3.3 C 2.5E-02 NA No maximum < SCTL
50-29-3 4,4'-DDT 0.052 0.052 3.3 C 1.6E-02 NA No maximum < SCTL
60-57-1 DIELDRIN 0.0016 J 0.0016 0.07 C 2.3E-02 NA No maximum < SCTL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 29000 29000 72000 N 4.0E-01 no No maximum < SCTL
7440-36-0 ANTIMONY 6.7 J 6.7 26 N 2.6E-01 no No maximum < SCTL
7440-38-2 ARSENIC 15.1 15.1 0.8 C 1.9E+01 no No (8)
7440-39-3 BARIUM 175 175 110 N 1.6E+00 yes Yes maximum > SCTL
7440-41-7 BERYLLIUM 0.29 J 0.29 120 N 2.4E-03 NE (7) No maximum < SCTL
7440-43-9 CADMIUM 9 9 75 N 1.2E-01 yes No maximum < SCTL
7440-70-2 CALCIUM 5870 5870 --- --- No Essential Nutrient
7440-47-3 CHROMIUM 36.9 36.9 210 C 1.8E-01 yes No maximum < SCTL
7440-48-4 COBALT 9.6 J 9.6 4700 N 2.0E-03 NE No maximum < SCTL
7440-50-8 COPPER 3620 3620 110 N 3.3E+01 yes Yes maximum > SCTL
7439-89-6 IRON 74800 74800 23000 N 3.3E+00 no No (8)
7439-92-1 LEAD 766 286 400 1.9E+00 yes Yes maximum > SCTL
7439-95-4 MAGNESIUM 586 J 586 --- --- NE No Essential Nutrient

Maximum 
Concentration 

(1)



TABLE 10-7

FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 16, OPEN DISPOSAL AND BURNING AREA
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

7439-96-5 MANGANESE 638 638 1600 N 4.0E-01 no No Background
7439-97-6 MERCURY 0.43 J 0.43 3.4 N 1.3E-01 yes No maximum < SCTL
7440-02-0 NICKEL 35.9 35.9 110 N 3.3E-01 NE No maximum < SCTL
7440-09-7 POTASSIUM 412 J 412 --- --- NE No Essential Nutrient
7440-22-4 SILVER 4.3 4.3 390 N 1.1E-02 NE No maximum < SCTL
7440-23-5 SODIUM 514 J 514 --- --- NE No Essential Nutrient
7440-62-2 VANADIUM 67.5 67.5 15 N 4.5E+00 no No (8)
7440-66-6 ZINC 895 895 23000 N 3.9E-02 NE No maximum < SCTL

Miscellaneous Parameter  (mg/kg)
57-12-5 CYANIDE 0.14 J 0.14 30 N 4.7E-03 NA No maximum < SCTL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations
       performed by the USEPA's ProUCL software and presented in Appendix A.
3    Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
4    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in
       Appendix A. If the site data to background data comparisons determine that the site concentrations of a constituent were not significantly different from background, that chemical was
       not selected as a potential COC.
5    A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
6    NA - Not Applicable.   According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
7    NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum concentration
       did not exceed the applicable SCTL.
8   These metals are not known to be associated with past practices or processes at Site 16 and the concentrations in soil at the site are considered to be naturally occurring or representative
      of anthropogenic background levels.  Therefore, these constituents are not selected as potential COCs for the site.

Associated Samples: Definitions:
16SS0201 C = Carcinogen.
16SS0302 CAS = Chemical abstract services.
16SS0403 COPC = Chemical of potential concern.
16SS0403-D J = Estimated value.
16SS0604 N = Noncarcinogen.
16SS1005 NA = Not applicable/not available.



TABLE 10-8

COMPARISON TO SOIL SATURATION LIMIT - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 16, OPEN DISPOSAL AND BURNING AREA
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA

CAS No. Parameter Frequency of 
Detection

Exposure Point 
Concentration  

(2)

Sample of Maximum 
Detection

Site above 
Background 

?(3)

Soil Saturation 
Limit, Csat (4)

Volatile Organics  (mg/kg)
78-93-3 2-BUTANONE 1/5 0.019 0.019 16SS0604 NA (5) 25000
67-64-1 ACETONE 1/5 0.087 J 0.087 16SS0604 NA 100000
75-15-0 CARBON DISULFIDE 5/5 0.026 0.026 16SS0201 NA 730
100-41-4 ETHYLBENZENE 1/5 0.002 J 0.002 16SS0403 NA 400
75-09-2 METHYLENE CHLORIDE 1/5 0.15 J 0.15 16SS0403 NA 2400
108-88-3 TOLUENE 1/5 0.001 J 0.001 16SS0201 NA 650
1330-20-7 TOTAL XYLENES 5/5 0.011 J 0.011 16SS0201 NA 140

Semivolatile Organics  (mg/kg)
91-57-6 2-METHYLNAPHTHALENE 1/5 0.039 J 0.039 16SS0201 NA ---
83-32-9 ACENAPHTHENE 1/5 0.077 J 0.077 16SS0604 NA 130
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 2/5 0.15 J 0.15 16SS0604 NA 31000
206-44-0 FLUORANTHENE 2/5 0.27 J 0.27 16SS0604 NA ---
86-73-7 FLUORENE 1/5 0.11 J 0.11 16SS0604 NA 160
91-20-3 NAPHTHALENE 1/5 0.039 J 0.039 16SS0201 NA 220
85-01-8 PHENANTHRENE 2/5 0.34 J 0.34 16SS0604 NA ---
129-00-0 PYRENE 2/5 0.19 J 0.19 16SS0604 NA 85
50-32-8 BAP EQUIVALENT 1/5 0.052 0.052 16SS0604 NA ---

Pesticides PCBs  (mg/kg)
72-54-8 4,4'-DDD 3/5 0.036 J 0.036 16SS0604 NA ---
72-55-9 4,4'-DDE 3/5 0.083 0.083 16SS1005 NA ---
50-29-3 4,4'-DDT 2/5 0.052 0.052 16SS1005 NA ---
60-57-1 DIELDRIN 1/5 0.0016 J 0.0016 16SS0201 NA ---

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical
       tests and calculations performed by the USEPA's ProUCL software and presented in Appendix A.
3    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background,
       that chemical was not selected as a potential COPC.
4    Soil Saturation Limits (CSAT),  Table 8, Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
5    NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.

Associated Samples:
16SS0201 16SS0403-D
16SS0302 16SS0604
16SS0403 16SS1005

Maximum 
Concentration 

(1)



TABLE 10-9

FLORIDA LEVEL 2 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 16, OPEN DISPOSAL AND BURNING AREA
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Industrial 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
Industrial SCTL)   

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 2 

COC ? (5)
Rationale/Comments

Volatile Organics  (mg/kg)
78-93-3 2-BUTANONE 0.019 0.019 21000 N 9.0E-07 NA (6) No maximum < SCTL
67-64-1 ACETONE 0.087 J 0.087 5500 N 1.6E-05 NA No maximum < SCTL
75-15-0 CARBON DISULFIDE 0.026 0.026 1400 N 1.9E-05 NA No maximum < SCTL
100-41-4 ETHYLBENZENE 0.002 J 0.002 8400 N 2.4E-07 NA No maximum < SCTL
75-09-2 METHYLENE CHLORIDE 0.15 J 0.15 23 C 6.5E-03 NA No maximum < SCTL
108-88-3 TOLUENE 0.001 J 0.001 2600 N 3.8E-07 NA No maximum < SCTL
1330-20-7 TOTAL XYLENES 0.011 J 0.011 40000 N 2.8E-07 NA No maximum < SCTL

Semivolatile Organics  (mg/kg)
91-57-6 2-METHYLNAPHTHALENE 0.039 J 0.039 560 N 7.0E-05 NA No maximum < SCTL
83-32-9 ACENAPHTHENE 0.077 J 0.077 18000 N 4.3E-06 NA No maximum < SCTL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 0.15 J 0.15 280 C 5.4E-04 NA No maximum < SCTL
206-44-0 FLUORANTHENE 0.27 J 0.27 48000 N 5.6E-06 NA No maximum < SCTL
86-73-7 FLUORENE 0.11 J 0.11 28000 N 3.9E-06 NA No maximum < SCTL
91-20-3 NAPHTHALENE 0.039 J 0.039 270 N 1.4E-04 NA No maximum < SCTL
85-01-8 PHENANTHRENE 0.34 J 0.34 30000 N 1.1E-05 NA No maximum < SCTL
129-00-0 PYRENE 0.19 J 0.19 37000 N 5.1E-06 NA No maximum < SCTL
50-32-8 BAP EQUIVALENT 0.052 0.052 0.5 C 1.0E-01 NA No maximum < SCTL

Pesticides PCBs  (mg/kg)
72-54-8 4,4'-DDD 0.036 J 0.036 18 C 2.0E-03 NA No maximum < SCTL
72-55-9 4,4'-DDE 0.083 0.083 13 C 6.4E-03 NA No maximum < SCTL
50-29-3 4,4'-DDT 0.052 0.052 13 C 4.0E-03 NA No maximum < SCTL
60-57-1 DIELDRIN 0.0016 J 0.0016 0.3 C 5.3E-03 NA No maximum < SCTL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 29000 29000 --- N --- no No (8)
7440-36-0 ANTIMONY 6.7 J 6.7 240 N 2.8E-02 no No maximum < SCTL
7440-38-2 ARSENIC 15.1 15.1 3.7 C 4.1E+00 no No (8)
7440-39-3 BARIUM 175 175 87000 N 2.0E-03 yes No maximum < SCTL
7440-41-7 BERYLLIUM 0.29 J 0.29 800 N 3.6E-04 NE (7) No maximum < SCTL
7440-43-9 CADMIUM 9 9 1300 N 6.9E-03 yes No maximum < SCTL
7440-70-2 CALCIUM 5870 5870 --- --- No Essential Nutrient
7440-47-3 CHROMIUM 36.9 36.9 420 C 8.8E-02 yes No maximum < SCTL
7440-48-4 COBALT 9.6 J 9.6 110000 N 8.7E-05 NE No maximum < SCTL
7440-50-8 COPPER 3620 3620 76000 N 4.8E-02 yes No maximum < SCTL
7439-89-6 IRON 74800 74800 480000 N 1.6E-01 no No maximum < SCTL
7439-92-1 LEAD 766 286 920 8.3E-01 yes No maximum < SCTL
7439-95-4 MAGNESIUM 586 J 586 --- --- NE No Essential Nutrient

Maximum 
Concentration 

(1)



TABLE 10-9

FLORIDA LEVEL 2 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 16, OPEN DISPOSAL AND BURNING AREA
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Industrial 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
Industrial SCTL)   

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 2 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

7439-96-5 MANGANESE 638 638 22000 N 2.9E-02 no No maximum < SCTL
7439-97-6 MERCURY 0.43 J 0.43 26 N 1.7E-02 yes No maximum < SCTL
7440-02-0 NICKEL 35.9 35.9 28000 N 1.3E-03 NE No maximum < SCTL
7440-09-7 POTASSIUM 412 J 412 --- --- NE No Essential Nutrient
7440-22-4 SILVER 4.3 4.3 9100 N 4.7E-04 NE No maximum < SCTL
7440-23-5 SODIUM 514 J 514 --- --- NE No Essential Nutrient
7440-62-2 VANADIUM 67.5 67.5 7400 N 9.1E-03 no No maximum < SCTL
7440-66-6 ZINC 895 895 560000 N 1.6E-03 NE No maximum < SCTL

Miscellaneous Parameter  (mg/kg)
57-12-5 CYANIDE 0.14 J 0.14 39000 N 3.6E-06 NA No maximum < SCTL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations
       performed by the USEPA's ProUCL software and presented in Appendix A.
3    Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
4    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in
       Appendix A. If the site data to background data comparisons determine that the site concentrations of a constituent were not significantly different from background, that chemical was
       not selected as a potential COC.
5    A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
6    NA - Not Applicable.   According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
7    NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum concentration
       did not exceed the applicable SCTL.
8   These metals are not known to be associated with past practices or processes at Site 16 and the concentrations in soil at the site are considered to be naturally occurring or representative
      of anthropogenic background levels.  Therefore, these constituents are not selected as potential COCs for the site.

Associated Samples: Definitions:
16SS0201 C = Carcinogen.
16SS0302 CAS = Chemical abstract services.
16SS0403 COPC = Chemical of potential concern.
16SS0403-D J = Estimated value.
16SS0604 N = Noncarcinogen.
16SS1005 NA = Not applicable/not available.



TABLE 10-10

SELECTION OF CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL USING MAXIMUM CONCENTRATIONS
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 16, OPEN DISPOSAL AND BURNING AREA
NAVAL AIR STATION, WHITING FIELD

MILTON, FLORIDA

Parameter
Frequency 

of Detection
Mean 

Concentration

Sample of 
Maximum 
Detection

Region 4 
Eco SS 
Criteria

Maximum Hazard 
Quotient COPC? Notes

Volatile Organics  (ug/kg)
TOLUENE 1/19 1 J 1 J 5.11 16S00501 50 0.02 N
TOTAL XYLENES 3/19 1 J 5 J 5.29 16-SL-01 50 0.1 N
Semivolatile Organics  (ug/kg)
1-METHYLNAPHTHALENE 1/8 41 41 12.1 16SO2401 --- NA Y
ACENAPHTHYLENE 1/27 7 7 136 16SO2501 --- NA Y
BENZO(A)ANTHRACENE 11/27 3.2 J 250 J 137 16S00701 --- NA Y
BENZO(A)PYRENE 9/27 5.3 J 310 J 142 16S00701 100 3.1 Y
BENZO(B)FLUORANTHENE 9/27 7 J 350 J 154 16S00701 --- NA Y
BENZO(G,H,I)PERYLENE 9/27 4.7 J 490 156 16S01201 --- NA Y
BENZO(K)FLUORANTHENE 6/27 7.7 J 340 J 142 16S00701 --- NA Y
BIS(2-ETHYLHEXYL)PHTHALATE 7/19 43 J 110 J 143 16S00701 --- NA Y
CHRYSENE 11/27 4.4 J 270 J 133 16S00701 --- NA Y
DIBENZO(A,H)ANTHRACENE 1/27 110 J 110 J 132 16S00701 --- NA Y
FLUORANTHENE 9/27 11 260 J 138 16S00701 100 2.6 Y
INDENO(1,2,3-CD)PYRENE 11/27 4.5 J 240 J 139 16S00701 --- NA Y
NAPHTHALENE 1/27 27 27 137 16SO2501 100 0.27 N
PHENANTHRENE 6/27 4.6 J 52 J 132 16S00701 100 0.52 N
PYRENE 9/27 5.3 J 170 J 133 16S00701 100 1.7 Y
TOTAL PAHs 242.7 2917 1823 1000 2.92 Y
Pesticides PCBs  (ug/kg)
4,4'-DDD 2/19 2.1 J 18 J 4.07 16S00701 2.5 7.2 Y
4,4'-DDE 8/19 2 J 53 10.5 16S00701 2.5 21.2 Y
4,4'-DDT 8/19 2.7 J 28 6.64 16S01101 2.5 11.2 Y
TOTAL DDT 6.8 99 21.24 2.5 39.6
DIELDRIN 7/19 2.5 J 60 8.64 16S01001-D 0.5 120 Y
ALPHA-CHLORDANE 3/19 1.6 J 12 J 8.97 16S01001-D --- NA Y
GAMMA-CHLORDANE 3/19 1 J 7.9 J 8.74 16S01001-D --- NA Y
AROCLOR-1254 2/19 36 J 130 42.9 16S00801 20 6.5 Y
AROCLOR-1260 1/19 48 J 110 J 39.1 16S01001-D 20 5.5 Y
TOTAL PCBs 84 240 82.04 20 12 Y
Inorganics  (mg/kg)
ALUMINUM 19/19 1780 J 18600 8768 16-SL-02 50 372 Y
ANTIMONY 1/19 5.9 J 5.9 J 5.27 16S00701 3.5 1.69 Y
ARSENIC 19/19 0.64 J 12.1 2.82 16S01101 10 1.21 Y
BARIUM 19/19 4 J 257 36.0 16S00701 165 1.56 Y
BERYLLIUM 14/19 0.06 J 0.23 J 0.209 16S01201 1.1 0.21 N
CADMIUM 16/19 0.21 J 7.6 1.14 16S00701 1.6 4.75 Y
CALCIUM 19/19 70.8 J 2350 572 16S00701 --- NA N nutrient
CHROMIUM 19/19 3.2 29.2 10.5 16S00701 0.4 73 Y
COBALT 10/19 0.69 J 4.1 J 3.25 16S00701 20 0.21 N
COPPER 18/19 2.9 J 202 30.5 16S00701 40 5.05 Y
IRON 19/19 1310 J 48900 9184 16S01101 200 244.5 Y
LEAD 19/19 4.4 J 759 103 16S00701 50 15.18 Y
MAGNESIUM 19/19 29.9 J 443 J 157 16S00701 --- NA N nutrient
MANGANESE 19/19 4.9 372 129 16S01401 100 3.72 Y
MERCURY 8/19 0.05 J 0.65 J 0.101 16S00701 0.1 6.5 Y
NICKEL 10/19 1.9 J 26 5.48 16S01101 30 0.87 N
POTASSIUM 6/19 69.7 J 230 J 336 16-SL-03 --- NA N nutrient
SELENIUM 7/19 0.13 J 0.2 J 0.332 16S01501 0.81 0.25 N
SILVER 5/19 0.87 J 7.1 1.46 16S00701 2 3.55 Y
SODIUM 17/19 114 J 361 J 205 16S00701 --- NA N nutrient
THALLIUM 2/19 0.13 J 0.18 J 0.791 16S00301 1 0.18 N
VANADIUM 19/19 3.2 J 28.9 15.8 16-SL-02 2 14.45 Y
ZINC 19/19 3.4 J 773 101 16S00701 50 15.46 Y
Miscellaneous Parameter  (mg/kg)
CYANIDE 7/19 0.1 J 0.51 J 0.211 16S01501 0.9 0.57 N

COPC - Chemical of Potential Concern
Eco SS - USEPA Region 4 ecological screening levels for soils

Minimum 
Concentration

Maximum 
Concentration



Cotton Mouse Shrew Bobwhite Robin Hawk Fox
Ecological Contaminant NOAEL NOAEL NOAEL NOAEL NOAEL NOAEL
of Concern HQ HQ HQ HQ HQ HQ
Pesticides and PCBs
4,4'-DDD 3.28E-04 3.31E-02 1.81E-03 6.97E-01 8.10E-03 1.12E-03
4,4'-DDE 9.87E-04 9.73E-02 5.35E-03 2.05E+00 6.90E-03 9.58E-04
4,4'-DDT 4.73E-04 5.14E-02 2.75E-03 1.08E+00 1.26E-02 1.75E-03
DDTR 1.67E-03 1.82E-01 9.73E-03 3.83E+00 3.06E-01 4.24E-02
ALPHA-CHLORDANE 4.08E-05 1.57E-03 5.16E-05 8.01E-03 6.06E-04 3.48E-04
GAMMA-CHLORDANE 2.69E-05 1.33E-03 3.40E-05 6.79E-03 5.25E-04 3.01E-04
DIELDRIN 6.95E-02 2.33E+00 8.17E-03 1.43E+00 1.01E-01 4.79E-01
AROCLOR-1254 2.69E-02 1.49E+00 6.46E-03 1.34E+00 3.80E-01 1.24E+00
AROCLOR-1260 2.09E-02 1.26E+00 5.34E-03 1.13E+00 3.22E-01 1.05E+00
TOTAL PCB 0.00E+00 2.75E+00 1.19E-02 2.47E+00 7.01E-01 2.29E+00
Metals and Inorganic Compounds
ARSENIC 1.88E+00 8.95E+00 4.85E-02 1.09E+00 1.85E-02 4.46E-01
CADMIUM 1.79E-01 6.78E+00 5.52E-02 1.11E+01 9.22E-02 1.65E-01
CHROMIUM 2.16E-04 1.09E-03 2.91E-01 7.06E+00 2.10E-01 9.47E-05
COPPER 6.18E-01 2.15E+00 5.42E-02 1.27E+00 5.10E-02 2.53E-01
LEAD 1.88E+00 9.30E+00 6.66E+00 1.56E+02 5.42E+00 9.44E-01
MERCURY 2.74E+00 5.08E+00 2.98E+00 6.02E+01 6.02E-01 1.49E-01
SILVER 4.48E-02 8.50E-01 NA NA NA 1.40E-02
ZINC 3.93E-01 1.98E+00 1.08E+00 5.19E+01 1.91E+00 2.14E-01

NOAEL - no observed adverse effect level
HQ - hazard quotient
NA - not available

SITE 16, OPEN DISPOSAL AND BURNING AREA
NAVAL AIR STATION, WHITING FIELD

MILTON, FLORIDA

TABLE 10-11

HAZARD QUOTIENTS USING MAXIMUM SURFACE SOIL CONCENTRATIONS
TERRESTRIAL RECEPTORS - CONSERVATIVE INPUTS

RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT



TABLE 10-12

COMPARISON OF USEPA REGION 4 ECOLOGICAL SCREENING LEVELS TO SURFACE SOIL MEAN CONCENTRATIONS
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 16, OPEN DISPOSAL AND BURNING AREA
NAVAL AIR STATION, WHITING FIELD

MILTON, FLORIDA

Parameter
Frequency 

of Detection
Mean 

Concentration

Region 4 
Eco SS 
Criteria

Mean Hazard 
Quotient

Semivolatile Organics  (ug/kg)
1-METHYLNAPHTHALENE 1/8 41 41 12.1 --- NA
ACENAPHTHYLENE 1/27 7 7 136 --- NA
BENZO(A)ANTHRACENE 11/27 3.2 J 250 J 137 --- NA
BENZO(A)PYRENE 9/27 5.3 J 310 J 142 100 1.42
BENZO(B)FLUORANTHENE 9/27 7 J 350 J 154 --- NA
BENZO(G,H,I)PERYLENE 9/27 4.7 J 490 156 --- NA
BENZO(K)FLUORANTHENE 6/27 7.7 J 340 J 142 --- NA
BIS(2-ETHYLHEXYL)PHTHALATE 7/19 43 J 110 J 143 --- NA
CHRYSENE 11/27 4.4 J 270 J 133 --- NA
DIBENZO(A,H)ANTHRACENE 1/27 110 J 110 J 132 --- NA
FLUORANTHENE 9/27 11 260 J 138 100 1.38
INDENO(1,2,3-CD)PYRENE 11/27 4.5 J 240 J 139 --- NA
PYRENE 9/27 5.3 J 170 J 133 100 1.33
TOTAL PAHs 2838 1555 100 15.55
Pesticides PCBs  (ug/kg)
4,4'-DDD 2/19 2.1 J 18 J 4.07 2.5 1.63
4,4'-DDE 8/19 2 J 53 10.5 2.5 4.21
4,4'-DDT 8/19 2.7 J 28 6.64 2.5 2.66
TOTAL DDT 6.8 99 21.24 2.5 8.49
DIELDRIN 7/19 2.5 J 60 8.64 0.5 17.27
ALPHA-CHLORDANE 3/19 1.6 J 12 J 8.97 --- NA
GAMMA-CHLORDANE 3/19 1 J 7.9 J 8.74 --- NA
AROCLOR-1254 2/19 36 J 130 42.9 20 2.15
AROCLOR-1260 1/19 48 J 110 J 39.1 20 1.96
TOTAL PCBs 84 240 82.04 20 4.10
Inorganics  (mg/kg)
ALUMINUM 19/19 1780 J 18600 8768 50 175.35
ANTIMONY 1/19 5.9 J 5.9 J 5.27 3.5 1.51
ARSENIC 19/19 0.64 J 12.1 2.82 10 0.28
BARIUM 19/19 4 J 257 36.0 165 0.22
BERYLLIUM 14/19 0.06 J 0.23 J 0.209 1.1 0.19
CADMIUM 16/19 0.21 J 7.6 1.14 1.6 0.71
CALCIUM 19/19 70.8 J 2350 572 --- NA
CHROMIUM 19/19 3.2 29.2 10.5 0.4 26.25
COBALT 10/19 0.69 J 4.1 J 3.25 20 0.16
COPPER 18/19 2.9 J 202 30.5 40 0.76
IRON 19/19 1310 J 48900 9184 200 45.92
LEAD 19/19 4.4 J 759 103 50 2.07
MAGNESIUM 19/19 29.9 J 443 J 157 --- NA
MANGANESE 19/19 4.9 372 129 100 1.29
MERCURY 8/19 0.05 J 0.65 J 0.101 0.1 1.01
POTASSIUM 6/19 69.7 J 230 J 336 --- NA
SILVER 5/19 0.87 J 7.1 1.46 2 0.73
SODIUM 17/19 114 J 361 J 205 --- NA
VANADIUM 19/19 3.2 J 28.9 15.8 2 7.91
ZINC 19/19 3.4 J 773 101 50 2.03

NA - not available
Eco SS - USEPA Region 4 ecological screening levels for soils

Minimum 
Concentration

Maximum 
Concentration

211



Cotton Mouse Robin Hawk
Ecological Contaminant NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
of Concern HQ HQ HQ HQ HQ HQ HQ HQ HQ HQ HQ HQ
Pesticides and PCBs
4,4'-DDE 8.40E-05 1.68E-05 1.61E-02 3.22E-03 7.79E-04 7.79E-05 3.11E-01 3.11E-02 1.04E-03 1.04E-04 1.12E-04 2.23E-05
4,4'-DDT 4.81E-05 9.63E-06 1.02E-02 2.03E-03 4.79E-04 4.79E-05 1.96E-01 1.96E-02 2.26E-03 2.26E-04 2.44E-04 4.87E-05
DDTR 1.54E-04 3.08E-05 3.25E-02 6.49E-03 1.53E-03 1.53E-04 6.27E-01 6.27E-02 4.96E-02 4.96E-03 5.34E-03 1.07E-03
DIELDRIN 4.29E-03 4.29E-04 2.79E-01 2.79E-02 8.62E-04 8.62E-05 1.57E-01 1.57E-02 1.10E-02 1.10E-03 4.05E-02 4.05E-03
AROCLOR-1254 3.81E-03 3.81E-04 4.10E-01 4.10E-02 1.56E-03 1.56E-04 3.36E-01 3.36E-02 9.49E-02 9.49E-03 2.40E-01 2.40E-02
AROCLOR-1260 3.18E-03 1.20E-04 3.74E-01 1.41E-02 1.39E-03 1.39E-04 3.07E-01 3.07E-02 8.65E-02 8.65E-03 2.19E-01 8.28E-03
TOTAL PCB 7.28E-03 7.28E-04 7.84E-01 7.84E-02 2.99E-03 2.99E-04 6.43E-01 6.43E-02 1.81E-01 1.81E-02 4.59E-01 4.59E-02
Metals and Inorganic Compounds
ARSENIC 1.88E-01 1.88E-02 1.74E+00 1.74E-01 8.30E-03 2.77E-03 1.93E-01 6.44E-02 3.26E-03 1.09E-03 6.09E-02 6.09E-03
CADMIUM 1.15E-02 1.15E-03 8.44E-01 8.44E-02 6.06E-03 4.40E-04 1.26E+00 9.16E-02 1.04E-02 7.56E-04 1.45E-02 1.45E-03
CHROMIUM 3.33E-05 3.33E-06 3.26E-04 3.26E-05 7.69E-02 1.54E-02 1.94E+00 3.87E-01 5.71E-02 1.14E-02 2.00E-05 2.00E-06
COPPER 4.00E-02 3.04E-02 2.69E-01 2.05E-01 6.00E-03 4.57E-03 1.46E-01 1.11E-01 5.82E-03 4.43E-03 2.24E-02 1.70E-02
LEAD 1.10E-01 1.10E-02 1.05E+00 1.05E-01 6.65E-01 6.65E-02 1.62E+01 1.62E+00 5.57E-01 5.57E-02 7.54E-02 7.54E-03
MERCURY 1.83E-01 3.66E-02 6.59E-01 1.32E-01 3.41E-01 3.41E-02 7.15E+00 7.15E-01 7.09E-02 7.09E-03 1.36E-02 2.72E-03
SILVER 3.94E-03 3.94E-04 1.45E-01 1.45E-02 NA NA NA NA NA NA 1.68E-03 1.68E-04
ZINC 2.20E-02 1.10E-02 2.16E-01 1.08E-01 1.04E-01 1.15E-02 5.18E+00 5.74E-01 1.90E-01 2.10E-02 1.65E-02 8.23E-03

NOAEL - no observed adverse effect level
LOAEL - lowest observed adverse effect level
HQ - hazard quotient
NA - not available

Shrew Bobwhite Fox

TABLE 10-13

HAZARD QUOTIENTS USING MEAN SURFCE SOIL CONCENTRATIONS
TERRESTRIAL RECEPTORS - AVERAGE INPUTS

RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT
SITE 16, OPEN DISPOSAL AND BURNING AREA

NAVAL AIR STATION, WHITING FIELD
MILTON, FLORIDA



TABLE 10-14

NUMBER OF SAMPLE LOCATIONS EXCEEDING USEPA REGION 4 ECOLOGICAL SOIL SCREENING LEVELS
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 16, OPEN DISPOSAL AND BURNING AREA
NAVAL AIR STATION WHITING FIELD

MILTON, FLORIDA

Region
Chemicals of 4

Potential Concern Surface
Soil

Screening Value
Semivolatile Organics  (ug/kg)
1-METHYLNAPHTHALENE --- 8 NA
ACENAPHTHYLENE --- 27 NA
BENZO(A)ANTHRACENE --- 27 NA
BENZO(A)PYRENE 100 27 4
BENZO(B)FLUORANTHENE --- 27 NA
BENZO(G,H,I)PERYLENE --- 27 NA
BENZO(K)FLUORANTHENE --- 27 NA
BIS(2-ETHYLHEXYL)PHTHALATE --- 19 NA
CHRYSENE --- 27 NA
DIBENZO(A,H)ANTHRACENE --- 27 NA
FLUORANTHENE 100 27 2
INDENO(1,2,3-CD)PYRENE --- 27 NA
PYRENE 100 27 2
TOTAL PAHs 1000 27 2
Pesticides PCBs  (ug/kg)
4,4'-DDD 2.5 19 1
4,4'-DDE 2.5 19 8
4,4'-DDT 2.5 19 8
TOTAL DDT 2.5 19 8
DIELDRIN 0.5 19 7
ALPHA-CHLORDANE --- 19 NA
GAMMA-CHLORDANE --- 19 NA
AROCLOR-1254 20 19 2
AROCLOR-1260 20 19 1
TOTAL PCBs 20 19 3
Inorganics  (mg/kg)
ALUMINUM 50 19 19
ANTIMONY 3.5 19 1
ARSENIC 10 19 1
BARIUM 165 19 1
CADMIUM 1.6 19 3
CHROMIUM 0.4 19 19
COPPER 40 19 4
IRON 200 19 19
LEAD 50 19 8
MANGANESE 100 19 9
MERCURY 0.1 19 4
SILVER 2 19 3
VANADIUM 2 19 19
ZINC 50 19 6

NA - not applicable, no USEPA Region 4 screening level available.

Total 
Number of 
Samples

Number of 
Samples 

Exceeding or 
Equal to 

Screening 
Value



Parameter
Region 4 Eco SS 

Criteria
Semivolatile Organics  (ug/kg)
1-METHYLNAPHTHALENE 1/8 41 16SO2401 41 16SO2401 --- NA NA
ACENAPHTHYLENE 1/27 7 16SO2501 7 16SO2501 --- NA NA
BENZO(A)ANTHRACENE 11/27 250 J 16S00701 185 16SO2601 --- NA NA
BENZO(A)PYRENE 9/27 310 J 16S00701 217 16SO2601 100 3.1 2.2
BENZO(B)FLUORANTHENE 9/27 350 J 16S00701 300 16S00901 --- NA NA
BENZO(G,H,I)PERYLENE 9/27 490 16S01201 490 16S01201 --- NA NA
BENZO(K)FLUORANTHENE 6/27 340 J 16S00701 102 16SO2601 --- NA NA
BIS(2-ETHYLHEXYL)PHTHALATE 7/19 110 J 16S00701 78 16S01101 --- NA NA
CHRYSENE 11/27 270 J 16S00701 59 16SO2601 --- NA NA
DIBENZO(A,H)ANTHRACENE 1/27 110 J 16S00701 ND ND --- NA NA
FLUORANTHENE 9/27 260 J 16S00701 169 16SO2601 100 2.6 1.7
INDENO(1,2,3-CD)PYRENE 11/27 240 J 16S00701 199 16SO2601 --- NA NA
PYRENE 9/27 170 J 16S00701 150 16S00901 100 1.7 1.5
TOTAL PAHs 2838 1919 1000 2.8 1.9
Pesticides PCBs  (ug/kg)
4,4'-DDD 2/19 18 J 16S00701 2.1 16S01101 2.5 7.2 0.8
4,4'-DDE 8/19 53 16S00701 51 16S01101 2.5 21.2 20.4
4,4'-DDT 8/19 28 16S01101 28 16S01101 2.5 11.2 11.2
TOTAL DDT 99 81.1 2.5 39.6 32.4
DIELDRIN 7/19 60 16S01001-D 60 16S01001-D 0.5 120 120
ALPHA-CHLORDANE 3/19 12 J 16S01001-D 12J 16S01001-D --- NA NA
GAMMA-CHLORDANE 3/19 7.9 J 16S01001-D 7.9J 16S01001-D --- NA NA
AROCLOR-1254 2/19 130 16S00801 130J 16S00801 20 6.5 6.5
AROCLOR-1260 1/19 110 J 16S01001-D 110J 16S01001-D 20 5.5 5.5
TOTAL PCBs 240 240 20 12 12
Inorganics  (mg/kg)
ANTIMONY 1/19 5.9 J 16S00701 ND ND 3.5 1.69 ND
ARSENIC 19/19 12.1 16S01101 12.1 16S01101 10 1.21 1.2
BARIUM 19/19 257 16S00701 92.5 16S01101 165 1.56 0.6
CADMIUM 16/19 7.6 16S00701 5.3 16S01101 1.6 4.75 3.3
CHROMIUM 19/19 29.2 16S00701 24.5 16S01101 0.4 73 61.3
COPPER 18/19 202 16S00701 139 16S01101 40 5.05 3.5
LEAD 19/19 759 16S00701 436 16S01101 50 15.18 8.7
MANGANESE 19/19 372 16S01401 372 16S01401 100 3.72 3.7
MERCURY 8/19 0.65 J 16S00701 0.2 16S01101 0.1 6.5 2.0
SILVER 5/19 7.1 16S00701 4.1 16S01001 2 3.55 2.1
VANADIUM 19/19 28.9 16-SL-02 28.9 16-SL-02 2 14.45 14.5
ZINC 19/19 773 16S00701 60.9 16S01101 50 15.46 1.2

ND - Not detected
Eco SS - USEPA Region 4 ecological screening levels for soils

SITE 16, OPEN DISPOSAL AND BURNING AREA
NAVAL AIR STATION, WHITING FIELD

MILTON, FLORIDA

TABLE 10-15

SELECTION OF CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL
MAXIMUM CONCENTRATIONS WITH AND WITHOUT SAMPLE 16S007

RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

Maximum 
Hazard 

Quotient With 
16S007

Maximum 
Hazard Quotient 
Without 16S007

Frequency 
of Detection

Maximum 
Concentration 
With 16S007

Sample of 
Maximum 

Detection With   
16S007

Maximum 
Concentration 

Without 16S007

Sample of 
Maximum 
Detection 
Without         
16S007



Cotton Mouse Robin Hawk
Ecological Contaminant NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
of Concern HQ HQ HQ HQ HQ HQ HQ HQ HQ HQ HQ HQ
Metals and Inorganic Compounds
ARSENIC 1.76E-01 1.76E-02 1.63E+00 1.63E-01 7.77E-04 2.59E-04 1.81E-01 6.03E-02 3.05E-04 1.02E-04 5.71E-03 5.71E-04
CADMIUM 7.44E-03 7.44E-04 5.48E-01 5.48E-02 3.94E-04 2.85E-05 8.20E-01 5.95E-02 6.77E-04 4.91E-05 9.40E-04 9.40E-05
CHROMIUM 2.97E-05 2.97E-06 2.91E-04 2.91E-05 6.86E-03 1.37E-03 1.73E+00 3.45E-01 5.10E-03 1.02E-03 1.78E-06 1.78E-07
COPPER 2.62E-02 1.99E-02 1.77E-01 1.34E-01 3.94E-04 3.00E-04 9.56E-02 7.28E-02 3.82E-04 2.91E-04 1.47E-03 1.12E-03
LEAD 6.75E-02 6.75E-03 6.48E-01 6.48E-02 4.09E-02 4.09E-03 9.95E+00 9.95E-01 3.43E-02 3.43E-03 4.63E-03 4.63E-04
MERCURY 1.27E-01 2.53E-02 4.55E-01 9.10E-02 2.36E-02 2.36E-03 4.94E+00 4.94E-01 4.90E-03 4.90E-04 9.39E-04 1.88E-04
SILVER 2.92E-03 2.92E-04 1.08E-01 1.08E-02 NA NA NA NA NA NA 1.25E-04 1.25E-05
ZINC 1.33E-02 6.63E-03 1.30E-01 6.51E-02 6.26E-03 6.93E-04 3.12E+00 3.45E-01 1.14E-02 1.26E-03 9.90E-04 4.95E-04

NOAEL - no observed adverse effect level
LOAEL - lowest observed adverse effect level
HQ - hazard quotient
NA - not available

MILTON, FLORIDA

Shrew Bobwhite Fox

RISK ASSESSMENT RE-EVAUATION OF SOILS REPORT
SITE 16, OPEN DISPOSAL AND BURNING AREA

NAVAL AIR STATION, WHITING FIELD

TABLE 10-16

HAZARD QUOTIENTS USING MEAN SURFACE SOIL CONCENTRATIONS WITHOUT SAMPLE 16S007
TERRESTRIAL RECEPTORS - AVERAGE INPUTS



TABLE 10-17

SELECTION OF CHEMICALS OF POTENTIAL CONCERN SURFACE SOIL COMPARISON TO BACKGROUND
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 16, OPEN DISPOSAL AND BURNING AREA
NAVAL AIR STATION, WHITING FIELD

MILTON, FLORIDA

Parameter
Frequency 

of Detection
Mean 

Concentration

Sample of 
Maximum 
Detection

Region 4 
Eco SS 
Criteria

Maximum 
Hazard Quotient

Site Greater 
Than 

Background? COPC?
Semivolatile Organics  (ug/kg)
1-METHYLNAPHTHALENE 1/8 41 41 12.1 16SO2401 --- NA NA Y
ACENAPHTHYLENE 1/27 7 7 136 16SO2501 --- NA NA Y
BENZO(A)ANTHRACENE 11/27 3.2 J 250 J 137 16S00701 --- NA NA Y
BENZO(A)PYRENE 9/27 5.3 J 310 J 142 16S00701 100 3.1 NA Y
BENZO(B)FLUORANTHENE 9/27 7 J 350 J 154 16S00701 --- NA NA Y
BENZO(G,H,I)PERYLENE 9/27 4.7 J 490 156 16S01201 --- NA NA Y
BENZO(K)FLUORANTHENE 6/27 7.7 J 340 J 142 16S00701 --- NA NA Y
BIS(2-ETHYLHEXYL)PHTHALATE 7/19 43 J 110 J 143 16S00701 --- NA NA Y
CHRYSENE 11/27 4.4 J 270 J 133 16S00701 --- NA NA Y
DIBENZO(A,H)ANTHRACENE 1/27 110 J 110 J 132 16S00701 --- NA NA Y
FLUORANTHENE 9/27 11 260 J 138 16S00701 100 2.6 NA Y
INDENO(1,2,3-CD)PYRENE 11/27 4.5 J 240 J 139 16S00701 --- NA NA Y
PYRENE 9/27 5.3 J 170 J 133 16S00701 100 1.7 NA Y
TOTAL PAHs 254.1 2948 1697 1000 2.95 NA Y
Pesticides PCBs  (ug/kg)
4,4'-DDD 2/19 2.1 J 18 J 4.07 16S00701 2.5 7.2 NA Y
4,4'-DDE 8/19 2 J 53 10.5 16S00701 2.5 21.2 NA Y
4,4'-DDT 8/19 2.7 J 28 6.64 16S01101 2.5 11.2 NA Y
TOTAL DDT 6.8 99 21.24 2.5 39.6 NA Y
DIELDRIN 7/19 2.5 J 60 8.64 16S01001-D 0.5 120 NA Y
AROCLOR-1254 2/19 36 J 130 42.9 16S00801 20 6.5 NA Y
AROCLOR-1260 1/19 48 J 110 J 39.1 16S01001-D 20 5.5 NA Y
TOTAL PCBs 84 240 82.04 20 12 NA Y
Inorganics  (mg/kg)
ALUMINUM 19/19 1780 J 18600 8768 16-SL-02 50 372 N N
ANTIMONY 1/19 5.9 J 5.9 J 5.27 16S00701 3.5 1.69 Y Y
ARSENIC 19/19 0.64 J 12.1 2.82 16S01101 10 1.21 Y N
BARIUM 19/19 4 J 257 36.0 16S00701 165 1.56 Y Y
CADMIUM 16/19 0.21 J 7.6 1.14 16S00701 1.6 4.75 Y Y
CHROMIUM 19/19 3.2 29.2 10.5 16S00701 0.4 73 Y Y
COPPER 18/19 2.9 J 202 30.5 16S00701 40 5.05 Y Y
IRON 19/19 1310 J 48900 9184 16S01101 200 244.5 Y N
LEAD 19/19 4.4 J 759 103 16S00701 50 15.18 Y Y
MANGANESE 19/19 4.9 372 129 16S01401 100 3.72 N N
MERCURY 8/19 0.05 J 0.65 J 0.101 16S00701 0.1 6.5 Y Y
SILVER 5/19 0.87 J 7.1 1.46 16S00701 2 3.55 N N
VANADIUM 19/19 3.2 J 28.9 15.8 16-SL-02 2 14.45 N N
ZINC 19/19 3.4 J 773 101 16S00701 50 15.46 Y Y

COPC - Chemical of Potential Concern
Eco SS - USEPA Region 4 ecological screening levels for soils

Minimum 
Concentration

Maximum 
Concentration



Parameter Maximum Mean1 
Earthworm/ 

Micororganism2

Samples 
Above 

Guideline Phytotoxicity

Samples 
Above 

Guideline
"A" 

Value

Samples 
Above 

Guideline
"B" 

Value

Samples 
Above 

Guideline SQG

Samples 
Above 

Guideline Target 

Samples 
Above 

Guideline Intervention

Samples 
Above 

Guideline
Semivolatile Organics  (ug/kg)
1-METHYLNAPHTHALENE 41 12.1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
ACENAPHTHYLENE 7 136 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
BENZO(A)ANTHRACENE 250 137 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
BENZO(A)PYRENE 310 142 NA NA NA NA 100 3 of 27 1000 0 of 27 700 0 of 27 NA NA NA NA
BENZO(B)FLUORANTHENE 350 154 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
BENZO(G,H,I)PERYLENE 490 156 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
BENZO(K)FLUORANTHENE 340 142 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
BIS(2-ETHYLHEXYL)PHTHALATE 110 143 NA NA NA NA NA NA NA NA NA NA 1003 1 of 19 600003 0 of 19
CHRYSENE 270 133 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
DIBENZO(A,H)ANTHRACENE 110 132 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
FLUORANTHENE 260 138 NA NA NA NA 100 2 of 27 1000 0 of 27 NA NA NA NA NA NA
INDENO(1,2,3-CD)PYRENE 240 139 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PYRENE 170 133 NA NA NA NA 100 2 of 27 10000 0 of 27 NA NA NA NA NA NA
TOTAL PAHs 2838 1555 NA NA NA NA 1000 2 of 27 20000 0 of 27 NA NA 1000 2 of 27 40000 0 of 27
Pesticides PCBs  (ug/kg)
4,4'-DDD 18 4.07 NA NA NA NA 1004 0 of 19 5004 0 of 19 NA NA NA NA NA NA
4,4'-DDE 53 10.5 NA NA NA NA 1004 0 of 19 5004 0 of 19 NA NA NA NA NA NA
4,4'-DDT 28 6.64 NA NA NA NA 1004 0 of 19 5004 0 of 19 NA NA NA NA NA NA
TOTAL DDT 99 21.24 NA NA NA NA 1004 0 of 19 5004 0 of 19 700 0 of 19 10 7 of 19 4000 0 of 19
DIELDRIN 60 8.64 NA NA NA NA 1004 0 of 19 5004 0 of 19 NA NA 0.5 7 of 19 NA NA
AROCLOR-1254 130 42.9 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
AROCLOR-1260 110 39.1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
TOTAL PCBs 240 82.04 NA NA 40000 0 of 19 50 1 of 19 1000 0 of 19 330 0 of 19 20 3 of 19 1000 0 of 19
Inorganics  (mg/kg)
ANTIMONY 5.9 5.27 600 0 of 19 5 1 of 19 NA NA NA NA NA NA 3 1 of 19 15 0 of 19
ARSENIC 12.1 2.82 60 0 of 19 10 1 of 19 20 0 of 19 30 0 of 19 12 1 of 19 29 0 of 19 55 0 of 19
BARIUM 257 36.0 3000 0 of 19 500 0 of 19 200 1 of 19 400 0 of 19 500 0 of 19 160 1 of 19 625 0 of 19
CADMIUM 7.6 1.1 20 0 of 19 4 2 of 19 1 3 of 19 5 2 of 19 4 2 of 19 1 4 of 19 12 0 of 19
CHROMIUM 29.2 10.5 10 10 of 19 15 19 of 19 100 0 of 19 250 0 of 19 64 0 of 19 100 0 of 19 380 0 of 19
COPPER 202 30.5 50 4 of 19 100 2 of 19 50 4 of 19 100 2 of 19 63 3 of 19 36 4 of 19 190 1 of 19
IRON 48900 9184 200 19 of 19 NA NA NA NA NA NA NA NA NA NA NA NA
LEAD 759 103 500 1 of 19 50 8 of 19 50 8 of 19 150 3 of 19 140 3 of 19 85 5 of 19 530 1 of 19
MERCURY 0.65 0.101 0.1 4 of 19 0.3 1 of 19 0.5 1 of 19 2 0 of 19 6.6 0 of 19 0.3 1 of 19 10 0 of 19
ZINC 773 101 100 5 of 19 50 6 of 19 200 2 of 19 500 1 of 19 200 2 of 19 140 4 of 19 720 1 of 19

SQG - soil quality guideline
NA - Guideline not available
1   Means were calculated with all data substituting one-half the detection limit for results reported as non-detected .
2   Lowest number between earthworm and micororganism values.
3   Value for total phthalates.
4   Organochlorinated (each) value.
5   For hexavalent chromium.

CCME Dutch (2000)Beyer 1990ORNL SS Value

SITE 16, OPEN DISPOSAL AND BURNING AREA
NAVAL AIR STATION, WHITING FIELD

MILTON, FLORIDA

TABLE 10-18

SELECTION OF CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL 
COMPARISON TO VARIOUS GUIDELINES

RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT



TABLE 10-19

SUMMARY OF COPCS FOR ECOLOGICAL RISK ASSESSMENT OF SITE 16 SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 16, OPEN DISPOSAL AND BURNING AREA
NAVAL AIR STATION, WHITING FIELD

MILTON, FLORIDA 

Frequency Maximum Mean # Samples Below Retained as 
of Hazard Hazard Exceeding Background COPC in 

Detection Minimum Maximum Mean1 Quotient Quotient Criteria Concentration? Surface Soil? 
Volatile Organics  (ug/kg)
TOLUENE 1/19 1 1 5.11 16S00501 50 0.02 0.10 NA 6 - 13 NA3 Noacde

TOTAL XYLENES 3/19 1 5 5.29 16-SL-01 50 0.10 0.11 NA 11 - 13 NA3 Nocde

Semivolatile Organics  (ug/kg)
1-METHYLNAPHTHALENE 1/8 41 41 12.1 16SO2401 --- NA NA NA 10 - 24 NA3 Noade

ACENAPHTHYLENE 1/27 7 7 136 16SO2501 --- NA NA NA 7.1 - 420 NA3 Noa

BENZO(A)ANTHRACENE 11/27 3.2 250 137 16S00701 --- NA NA NA 350 - 420 NA3 Yesi

BENZO(A)PYRENE 9/27 5.3 310 142 16S00701 100 3.1 1.42 4 7.1 - 420 NA3 Yesg

BENZO(B)FLUORANTHENE 9/27 7 350 154 16S00701 --- NA NA NA 12 - 420 NA3 Yesi

BENZO(G,H,I)PERYLENE 9/27 4.7 490 156 16S01201 --- NA NA NA 7.1 - 420 NA3 Yesi

BENZO(K)FLUORANTHENE 6/27 7.7 340 142 16S00701 --- NA NA NA 7.1 - 420 NA3 Yesi

BIS(2-ETHYLHEXYL)PHTHALATE 7/19 43 110 143 16S00701 --- NA NA NA 350 - 420 NA3 Nof

CHRYSENE 11/27 4.4 270 133 16S00701 --- NA NA NA 12 - 420 NA3 Yesi

DIBENZO(A,H)ANTHRACENE 1/27 110 110 132 16S00701 --- NA NA NA 7 - 420 NA3 Noa

FLUORANTHENE 9/27 11 260 138 16S00701 100 2.6 1.38 2 12 - 420 NA3 Yesg

INDENO(1,2,3-CD)PYRENE 11/27 4.5 240 139 16S00701 --- NA NA NA 350 - 420 NA3 Yesi

NAPHTHALENE 1/27 27 27 137 16SO2501 100 0.3 1.37 NA 7.1 - 420 NA3 Noa

PHENANTHRENE 6/27 4.6 52 132 16S00701 100 0.5 1.32 NA 7 - 420 NA3 Yesi

PYRENE 9/27 5.3 170 133 16S00701 100 2 1.33 2 12 - 420 NA3 Yesg

TOTAL PAHs 242.7 2917 1823 1000 2.9 1.82 2 NA3 Yesg

Pesticides PCBs  (ug/kg)
4,4'-DDD 2/19 2.1 18 4.07 16S00701 2.5 7 1.63 1 3.5 - 20 NA3 Yesg

4,4'-DDE 8/19 2 53 10.5 16S00701 2.5 21.2 4.21 8 3.6 - 18 NA3 Yesg

4,4'-DDT 8/19 2.7 28 6.64 16S01101 2.5 11.2 2.66 8 3.6 - 18 NA3 Yesg

TOTAL DDT 6.8 99 21.24 2.5 40 8.49 8 NA3 Yesg

DIELDRIN 7/19 2.5 60 8.64 16S01001-D 0.5 120.0 17.27 7 3.6 - 20 NA3 Yesg

ALPHA-CHLORDANE 3/19 1.6 12 8.97 16S01001-D --- NA NA NA 1.8 - 99 NA3 Yesi

GAMMA-CHLORDANE 3/19 1 7.9 8.74 16S01001-D --- NA NA NA 1.8 - 99 NA3 Yesi

AROCLOR-1254 2/19 36 130 42.9 16S00801 20 6.5 2.15 2 35 - 200 NA3 Yesg

AROCLOR-1260 1/19 48 110 39.1 16S01001-D 20 5.5 1.96 1 36 - 200 NA3 Yesg

TOTAL PCBs 84 240 82.04 20 12.0 4.10 3 NA3 Yesg

Inorganics  (mg/kg)
ALUMINUM 19/19 1780 18600 8768 16-SL-02 50 372.00 175.35 19 --- Y Nobe

ANTIMONY 1/19 5.9 5.9 5.27 16S00701 3.5 1.69 1.51 1 2.7 - 12 N Noa

ARSENIC 19/19 0.64 12.1 2.82 16S01101 10 1.21 0.28 1 --- N Nob

BARIUM 19/19 4 257 36.0 16S00701 165 1.56 0.22 1 --- N Yesg

BERYLLIUM 14/19 0.06 0.23 0.209 16S01201 1.1 0.21 0.19 NA 1 NA4 Noc

CADMIUM 16/19 0.21 7.6 1.14 16S00701 1.6 4.8 0.71 3 0.61 - 1 Y Nob

CALCIUM 19/19 70.8 2350 572 16S00701 --- NA NA NA --- NA4 Noj

CHROMIUM 19/19 3.2 29.2 10.5 16S00701 0.42 73 25.00 19 --- N Nogh

COBALT 10/19 0.69 4.1 3.25 16S00701 20 0.205 0.16 NA 10 NA4 Noc

COPPER 18/19 2.9 202 30.5 16S00701 40 5.05 0.76 4 5 N Yesg

IRON 19/19 1310 48900 9184 16S01101 200 244.50 45.92 19 --- N Noe

LEAD 19/19 4.4 759 103 16S00701 50 15.18 2.07 8 --- N Yesgh

MAGNESIUM 19/19 29.9 443 157 16S00701 --- NA NA NA --- NA4 Noj

MANGANESE 19/19 4.9 372 129 16S01401 100 3.72 1.29 9 --- Y Nob

MERCURY 8/19 0.05 0.65 0.101 16S00701 0.1 6.50 1.01 4 0.08 - 0.1 N Yesgh

NICKEL 10/19 1.9 26 5.48 16S01101 30 0.87 0.18 NA 2.4 - 8 NA4 Noc

POTASSIUM 6/19 69.7 230 336 16-SL-03 --- NA NA NA 133 - 1000 NA4 Noj

SELENIUM 7/19 0.13 0.2 0.332 16S01501 0.81 0.25 0.41 NA 0.41 - 1 NA4 Noc

SILVER 5/19 0.87 7.1 1.46 16S00701 2 3.55 0.73 3 0.33 - 2 Y Nob

SODIUM 17/19 114 361 205 16S00701 --- NA NA NA 1000 NA4 Noj

THALLIUM 2/19 0.13 0.18 0.791 16S00301 1 0.18 0.79 NA 0.46 - 2 NA4 Noc

VANADIUM 19/19 3.2 28.9 15.8 16-SL-02 2 14.45 7.91 19 --- Y Nob

ZINC 19/19 3.4 773 101 16S00701 50 15.46 2.03 6 --- N Yesgh

Miscellaneous Parameter  (mg/kg)
CYANIDE 7/19 0.1 0.51 0.211 16S01501 0.9 0.57 0.23 NA 0.24 - 0.5 NA4 Noc

COPC = Contaminant of potential concern. 
Hazard quotient = chemical concentration ÷ USEPA Region 4 criteria
NA = Not available
1  Means were calculated using one-half the detection limit for results reported as non-detected.
2   Criteria for hexavalent chromium.
3   Not analyzed for in backgound data set.
4   Not analyzed in background data due to absence of site risk.
a   Infrequent detection.
b   Site concentrations are less than background concentrations.
c   Maximum concentration is less than USEPA Region 4 screening level.
d   This chemical does not biomagnify in the food chain.
e   Anticipated low bioavailability.
f   Possible laboratory contaminant.
g   Potential risk to terrestrial receptors via direct contact.
h   Potential risk to terrestrial receptors via the food chain.
i   No USEPA Region 4 screening level available.  
j   Nutrient.

Range of 
Detection 

Limits
Parameter

Location of 
Maximum 

Concentration
Range of Detection

EPA Region 4 
Screening 

Criteria



11.0  SITE 17, CRASH CREW TRAINING AREA A 

This section presents the results of the HHRA conducted for surface and subsurface soil samples 

collected at Site 17.  The assessment updates a risk evaluation presented in the 2000 RI report prepared 

for the Navy by HLA and was conducted per methodology recommended in USEPA and proposed State 

of Florida regulations and guidelines.  The HHRA focuses on an evaluation of direct contact risk; an 

evaluation of the potential for chemical migration from soils to groundwater will be presented in the RI for 

Site 40 (the Basewide Groundwater Investigation). 

 

11.1 SITE DESCRIPTION 

Site 17 is approximately 4 acres in size and is located along the northwestern facility boundary, near the 

North Air Field taxiway.  The site was used as an aircraft crash crew training area between 1951 and 

1991 and is composed of seven burn pits (shallow depressions approximately 1 to 2 feet deep) rimmed 

by mounded earth.  Each of the burn pits contained decommissioned fuel tanks or aircraft fuselage to 

simulate aircraft crashes.  Crash crew training activities consisted of pouring approximately 100 gallons of 

AVGAS or jet fuel into the depressions and igniting it.  As part of the training exercises, the fires were 

then extinguished using aqueous film-forming foam (AFFF).   

 

The approximate location of Site 17 is shown on Figure 1-2 of the 2000 RI report.  There are currently no 

buildings at Site 17.  No permanent surface water sources exist at Site 17. 

 

The 1992/1993 Phase IIA field investigation soil samples were collected from drainage ditches or swales 

suspected of channeling overland flow occurring during heavy rains from the seven burn pit areas.  In the 

1992/1993 Phase IIA field investigation, the suspected burn pit areas and drainage ditches were well 

defined.  In 1994, fuel tanks and aircraft bodies used in training activities were removed from the burn 

pits, and earth-moving equipment spread the rim of mounded soil from around the burn pit depressions to 

the adjacent areas.  

 

As part of the February 1999 IRA, contaminated areas of the site were covered with 2 feet of soil, and sod 

was placed over the soil cover.  Currently, the site is maintained as an open, grassy field with a slight 

surface gradient sloping gently towards the southwest. 

 

11.2 SUMMARY OF PHASE IIA/IIB AND REMOVAL ACTION FIELD INVESTIGATIONS 

The surface soil dataset for Site 17 consists of surface soil samples collected from 34 locations (17-SL-01 

through 17-SL-34) during the 1992 Phase IIA field investigation.  The sample locations were biased 
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based on the locations of the seven burn pit areas, stained areas, and areas of overland flow associated 

with the crash crew training activities or high organic vapor analyzer (OVA) readings.  Surface soil 

samples were collected from a depth interval of 0 to 8 inches bgs and analyzed for TCL VOCs, SVOCs, 

pesticides and PCBs, TAL inorganics, cyanide, and TRPH. 

 

The subsurface soil dataset for Site 17 consists of 19 samples collected from nine soil borings (17-SB-01 

through 17-SB-09) advanced during the 1993 Phase IIA field investigation.  Most of the subsurface soil 

samples were collected from depth intervals of 5 to 7 feet, 10 to 12 feet, 15 to 17 feet or 20 to 22 feet and 

analyzed for TCL VOCs, SVOCs, pesticides and PCBs, TAL inorganics, and cyanide.  One soil sample 

(17SB1-60-62) from location 17-SB-01 was collected from a depth interval of 60 to 62 feet and analyzed 

for TAL inorganics and cyanide only 

 

Eight surface soil samples were selected and analyzed for Toxicity Characteristic Leaching Procedure 

(TCLP) VOCs and metals.  

 

Descriptive statistics (i.e., frequency of detection, range of positive detections, range of non-detect 

results) for the target analytes detected in the surface and subsurface soil samples are presented in 

Tables 11-1 and 11-2, respectively.  The complete analytical database is included on the CD submitted 

with this report; a printout of the analytical database is provided in Appendix A. 

 

Surface and subsurface soil sample locations are presented on Figures 3-1 and 3-2 of the 2000 RI report. 

 

11.3 SELECTION OF COPCS FOR HUMAN HEALTH RISK ASSESSMENT 

The direct contact, risk-based screening levels defined in Section 2 were used to select COPCs for Site 

17.  A discussion of the chemicals selected as COPCs (i.e., those chemicals detected at concentrations 

in excess of USEPA and FDEP direct contact exposure criteria) and the rationale for COPC selection are 

provided in the following paragraphs.  COPC selection tables for surface soil and subsurface soil are 

presented as Tables 11-1 and 11-2, respectively.   

 

11.3.1 Surface Soil 

Seven VOCs, four SVOCs, 20 inorganics, and TRPH were detected in 34 surface soil samples collected 

at Site 17.  A comparison of the maximum detected surface soil concentrations to screening levels based 

on USEPA Region 9 PRGs and FDEP SCTLs for residential exposures is presented in Table 11-1.  The 

following chemicals were detected in surface soils at maximum concentrations exceeding the direct 

contact, risk based COPC screening levels and were retained as COPCs for surface soil at Site 17: 
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• Total xylenes 

• Naphthalene 

• Inorganics (antimony, barium, cadmium, chromium, and copper) 

• TPRH 

 

Concentrations of antimony, cadmium, and chromium exceeded the simple apportioned PRGs and 

SCTLs but were less than the non-apportioned PRGs and SCTLs.  Concentrations of naphthalene and 

xylenes exceeded the simple apportioned PRGs but were less than the non-apportioned PRGs and 

apportioned and non-apportioned SCTLs.  Concentrations of barium and copper exceeded the simple 

apportioned and non-apportioned SCTLs but were less than the non-apportioned and simple apportioned 

PRGs.  The maximum TRPH concentration exceeded the simple apportioned and non-apportioned 

SCTLs. 

 

Although concentrations of aluminum, arsenic, iron, manganese, and vanadium in surface soil exceeded 

the screening criteria (Table 11-1) these inorganics are not known to be associated with past practices or 

processes at any NAS Whiting Field sites.  Therefore, these inorganics were not retained as COPCs for 

direct contact exposures to surface soil at the Site 17.  Additionally, the site-specific values for these 

inorganics are within the range of levels found at NAS Whiting Field and/or of naturally occurring levels 

throughout the southeastern United States.  The Remedial Investigation (RI) for NAS Whiting Field Site 

40, Basewide Groundwater, contains the appendix “Inorganics in Soil at NAS Whiting Field”, presenting 

the technical basis for this determination.  Considering the information presented above, aluminum, 

arsenic, iron, manganese, and vanadium are not considered COPCs for Site 17 surface soils. 

 

11.3.2 Subsurface Soil 

Three VOCs, two SVOCs, two pesticides, 22 inorganics, and cyanide were detected in 15 shallow 

subsurface soil samples (2 feet to 15 feet bgs) collected at Site 17.  A comparison of the maximum 

detected subsurface soil concentrations to screening levels based on USEPA Region 9 PRGs and FDEP 

SCTLs for residential exposures is presented in Table 11-2.  The following chemicals were detected in 

subsurface soil samples at maximum concentrations exceeding the direct contact risk based COPC 

screening levels and were retained as COPCs for subsurface soil at Site 17: 

 

• Inorganics (antimony and chromium) 

 

Concentrations of antimony and chromium exceeded the simple apportioned PRGs but were less than 

non-apportioned PRGs and apportioned and non-apportioned SCTLs.   
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Although concentrations of aluminum, arsenic, iron, manganese and vanadium in the subsurface soils 

exceeded the screening criteria these inorganics are not known to be associated with past practices or 

processes at any NAS Whiting Field Sites.  Therefore, these inorganics were not retained as COPCs for 

direct contact exposures to subsurface soil at the Site 17.  Additionally, the site-specific values for these 

inorganics are within the range of levels found at NAS Whiting Field and/or of naturally occurring levels 

throughout the southeastern United States.  The Remedial Investigation (RI) for NAS Whiting Field Site 

40, Basewide Groundwater, contains the appendix “Inorganics in Soil at NAS Whiting Field”, presenting 

the technical basis for this determination.  Considering the information presented above, aluminum, 

arsenic, iron, manganese, and vanadium are not considered COPCs for Site 17 subsurface soils. 

 

11.4 RISK CHARACTERIZATION 

This section provides a characterization of the human health risks associated with potential exposures to 

chemicals in surface and subsurface soils at Site 17.  As discussed in Section 2, potential risks were 

estimated for five receptors (the hypothetical future resident, the typical industrial worker, the construction 

worker, the maintenance worker, and the recreational user) using USEPA and proposed FDEP guidance.  

The results of the risk characterization are discussed below. 

 

11.4.1 Risk Characterization Using USEPA Guidelines 

This section contains a summary of the results of the risk characterization for Site 17 conducted 

according to USEPA guidance.  Quantitative risk estimates for potential human receptors were developed 

for those chemicals identified as COPCs in Section 11.3.  Potential cancer risks and HIs were calculated 

using the methodology presented in Section 2 and are summarized in Table 11-3.  The results are 

discussed below.  Chemical-specific risks for Site 17 are presented in Appendix B. 

 

Non-carcinogenic Risk 

Cumulative HIs estimated for exposures to surface and subsurface soil by all receptors were less than or 

equal to 1, indicating adverse, non-carcinogenic effects are not anticipated for these receptors under the 

conditions defined by the exposure assessment. 

 

Carcinogenic Risk 

Cumulative ILCRs for exposures to surface and subsurface soil for all receptors were within USEPA’s 

target risk range of 1 x 10-4 to 1 x 10-6.  However, the ILCR estimated for construction worker exposure to 

chromium in subsurface soils exceeded the State of Florida’s target risk level of 1 x 10-6.  The chemical-

specific ILCR for chromium was 2 x 10-6. 
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11.4.2 Risk Characterization Using State of Florida Guidelines 

This section contains a summary of the results of the risk characterization for Site 17 conducted 

according to proposed Florida Rule 62-780 FAC as discussed in Section 2.  The results are summarized 

in Tables 11-4 through 11-9 and are discussed below. 

 

11.4.2.1 Surface Soil 

Level 1 Evaluation (Residential) 

Table 11-4 presents a comparison of the maximum detected concentrations and EPCs for surface soil to 

FDEP residential SCTLs.  The following chemicals were identified as exceeding the Level 1 SCTLs and 

background concentrations, and were retained as potential COCs for residential exposures to surface soil 

at Site 17: 

 

• Inorganics (barium and copper) 

• TRPH 

 

The maximum detections reported for arsenic, iron, and vanadium also exceeded the Level 1 criteria, and 

the maximum detected concentrations of arsenic and vanadium exceeded three times the residential 

SCTLs.  However, please see preceding discussions regarding the metals (Section 11.3.1).  Arsenic, iron, 

and vanadium were not retained as COCs for residential exposures to surface soil at the Site 17. 

 

As shown in Table 11-5, the concentrations of all organics in surface soil were significantly less than Csat 

concentrations, indicating free product is not present in surface soil. 

 

Level 2 Evaluation (Industrial) 

The results of the Level 1 evaluation identified three potential COCs; therefore, a Level 2 evaluation was 

conducted.  A comparison of the maximum detected concentrations and EPCs for chemicals detected in 

surface soil to FDEP industrial SCTLs is presented in Table 11-6.  TRPH was the only contaminant 

exceeding its Level 2 SCTL and was retained as a COC for industrial exposures to surface soil at Site 17. 

 

Arsenic concentrations also exceeded the Level 2 criteria.  However, please see preceding discussions 

regarding arsenic (Section 11.3.1).  Arsenic was not retained as a COC for industrial exposures to 

surface soil at the Site 17. 
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Level 3 Evaluation (Recreational) 

The results of the Level 2 evaluation identified TRPH as a potential COC; therefore, a Level 3 evaluation 

was conducted.  Alternative CTLs for recreational exposures were derived following the methodology 

presented in Section 2.  A comparison of the maximum detected concentrations and EPCs for chemicals 

detected in surface soil to the alternative CTLs is presented in Table 11-7.  Arsenic was the only chemical 

exceeding the Level 3 CTL.  However, as noted above, please see preceding discussions regarding 

arsenic (Section 11.3.1).  Arsenic was not retained as a COC for recreational exposures to surface soil at 

the Site 17. 

 

11.4.2.2 Subsurface Soil 

Level 1 Evaluation (Residential) 

Table 11-8 presents a comparison of the maximum detected concentrations and EPCs for chemicals 

detected in subsurface soil to FDEP residential SCTLs.  The maximum detections for all chemicals were 

less than Level 1 SCTLs with the exception of arsenic, iron, and vanadium.  The maximum detected 

concentrations of arsenic, iron, and vanadium also exceeded three times the residential SCTL.  However, 

please see preceding discussions regarding these metals (Section 11.3.2).  No chemicals were retained 

as COCs for residential exposures to surface soil at Site 17. 

 

As shown in Table 11-9, the concentrations of all organics in subsurface soil were significantly less than 

Csat concentrations, indicating free product is not present in subsurface soil. 

 

Level 2 (Industrial) and Level 3 (Recreational) Evaluations 

No potential COCs were identified in the Level 1 evaluation for subsurface soil; consequently, Level 2 and 

Level 3 evaluations were not required. 

 

11.5 UNCERTAINTY ANALYSIS 

A summary of the uncertainties associated with the baseline HHRA, including a discussion of how they 

may affect the final risk numbers, is provided in this section. 

 

11.5.1 Uncertainty Associated with TRPH 

Although TRPH was identified as a COPC in surface soil, potential risks from exposures to TRPH in 

surface soil were not evaluated in this risk assessment because no toxicity criteria are available for 

TRPH.  However, the FDEP has derived SCTLs for TRPH using methodology developed by MADEP.  
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FDEP SCTLs were used to estimate potential risks following the methodology presented in Section 2.  

The resulting HIs are presented in the following table: 

 

Receptor TRPH 
Concentration 

(mg/kg) 

FDEP SCTL or 
CTL (mg/kg) 

Hazard Index 

Resident 4957 340 15 
Industrial Worker 4957 2500 2 
Construction Worker 4957 490 10 
Maintenance Worker 4957 21000 0.2 
Adolescent Recreational 
User 

4957 31000 0.2 

Adult Recreational User 4957 40000 0.1 
 

HIs for residents, industrial workers, and construction workers exceeded 1.  HIs for maintenance workers, 

adolescent recreational users, and adult recreational users were less than 1 indicating adverse, non-

carcinogenic effects are not anticipated for these receptors under the conditions defined in the exposure 

assessment.  

 

11.5.2 Qualitative Risk Evaluation of Metals Eliminated as COPCs Based on Background 

COPCs for Site 17 were selected using available background concentrations for soil.  Aluminum, arsenic, 

iron, manganese, and vanadium in surface soil and subsurface soil were eliminated as COPCs, in part, 

on the basis of background concentrations.  The following table provides a qualitative risk evaluation of 

these metals by comparing the maximum detected concentrations to their respective FDEP residential 

SCTLs.   

 

Maximum Detected Concentration 
(mg/kg) 

Chemical 

Surface Soil Subsurface Soil 

FDEP SCTL 
(mg/kg) 

    
Aluminum 29,900 55,200 72,000 
Arsenic 5.9 8 0.8 
Iron 23,800 89,800 23,000 
Manganese 198 226 1,600 
Vanadium 71.3 105 15 

 

The SCTLs presented for aluminum, iron, manganese, and vanadium are based on the potential for non-

cancer health effects.  The maximum detected concentration of aluminum in surface soil is approximately 

two-fifths of the SCTL, and the maximum detected concentration in subsurface soil is approximately 

three-fourths of the SCTL.  The maximum detected concentration of iron in surface soil marginally 
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exceeds the SCTL, and the maximum detected concentration is subsurface soil is approximately four 

times the SCTL.  RfDs for aluminum and iron are based on allowable intakes rather than on adverse 

effect levels; consequently, an exceedance of the SCTL is not a definitive indication of the potential for 

adverse, non-cancer health effects.  The maximum detected concentration of manganese in surface soil 

is approximately one-eighth of the SCTL, and the maximum detected concentration of manganese in 

subsurface soil is approximately one-seventh of the SCTL.  The maximum detected concentration of 

vanadium in surface soil is approximately 4.7 times greater than its SCTL, and the maximum detected 

concentration in subsurface soil is approximately 7 times greater than the SCTL.  The residential SCTL 

for vanadium is based on acute exposures to soil by a child (the “pica” soil exposure scenario); as a point 

of comparison, a residential SCTL based on chronic exposures is 510 mg/kg. 

 

The SCTL presented for arsenic is based on the potential for cancer effects and represents the 1 x 10-6 

(one-in-one million) cancer risk level (the values are the COPC screening levels used in this HHRA).  

SCTLs representing the 1 x 10-5 and 1 x 10-4 cancer risk levels would be 10 and 100 times, respectively, 

greater than the values presented for the 1 x 10-6 cancer risk level.  Consequently, the maximum detected 

concentrations of arsenic in surface and subsurface soil exceed the 1 x 10-6 cancer risk levels but not the 

1 x 10-5 and 1 x 10-4 risk levels. 

 

11.5.3 Evaluation of Deep Subsurface Soils 

A risk assessment evaluation of chemical concentrations detected in relatively shallow subsurface soils 

(i.e., soils between 2 feet and 15 feet bgs) for Site 17 was presented in Sections 11.3.2 and 11.4.2.2.  

The risk assessment evaluation of chemical concentrations in soil samples collected from greater than 

15 feet bgs is presented in Tables 11-10 through 11-12.  No chemicals were selected as COPCs using 

USEPA methodology or potential COCs using FDEP methodology. 

 

11.5.4 Evaluation of the Potential of VOC Migration to Indoor Air 

VOCs were not selected as COPCs for surface or subsurface soil samples collected at Sites 9 through 16 

or at Site 18.  However, total xylenes were selected as COPCs for Site 17.  While there are currently no 

buildings at Site 17 and no current plans to construct a building at this site, an evaluation of the potential 

for the VOC migration from soils to the indoor air of a hypothetical building is a consideration in this risk 

assessment.  Ideally, this evaluation would be conducted using soil gas data.  However, soil gas data for 

total xylenes is not available for Site 17 and a review of the data (Appendix Table A-9-1) suggests VOCs 

contamination is sporadic only (i.e., not plume-like or indicative of wide-spread contamination).  This 

significantly limits the potential for the migration of the VOCs from soils to the indoor air of a hypothetical 

building. 
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11.6 SUMMARY AND CONCLUSIONS 

An HHRA was conducted for the chemical concentrations detected in 34 surface soil and 15 subsurface 

soil samples collected at Site 17.  The evaluation was conducted using both USEPA and State of Florida 

regulations and guidelines for HHRA.  The risk assessment considered five receptors, the hypothetical 

future resident, the typical industrial worker, the construction worker, the maintenance worker, and the 

recreational user, assuming exposure via the ingestion, dermal contact, and inhalation routes of 

exposure.  However, with the possible exception of the maintenance worker, none of the receptors are 

currently contacting surface or subsurface soils at Site 17.  The risk evaluations performed using USEPA 

guidelines and State of Florida regulations and guidelines yielded comparable results.  

 

A 24-inch permeable soil layer and native grass cover were emplaced over the surface soil of Site 17 in 

1999 (Bechtel, March 2000).  Consequently, the surface soil data evaluated in this risk assessment 

actually represent the shallow subsurface soils underlying this permeable cap. This is an important 

consideration when interpreting the risk characterization results summarized below because, barring 

construction activities or an excavation bringing contaminated soils to the surface, the emplacement of 

the cap has eliminated direct receptor contact (and risk) to the soils underlying the cap.  According to 

Section 62-780.680(2)(b)(2) of proposed Rule 62-780, FAC, the criterion for direct contact exposure 

under Risk Management Option Level II is met by the emplacement of an engineering control preventing 

human exposure, such as a permanent cover material or 2 feet of soil. 

 

Two organics (total xylenes, naphthalene), five inorganics (antimony, barium, cadmium, chromium, and 

copper), and TRPH were selected as COPCs for surface soil and evaluated in the quantitative HHRA 

conducted per USEPA guidelines.  Antimony and chromium were selected as COPCs for subsurface soil 

and also evaluated per USEPA guidelines.  The non-cancer risk estimates (i.e., HIs) developed for the 

resident, industrial worker, and construction worker exposed to TRPH in surface soils exceed 1 indicating 

a potential for non-carcinogenic health effects.  However, the HIs developed for all other COPCs in 

surface or subsurface soil did not exceed 1.  With the exception of the cancer risk estimates for the 

construction worker exposed to chromium in subsurface soils, none of the cancer risk estimates 

developed for the COPCs exceeded the State of Florida cancer risk benchmark of 1 x 10-6; none of the 

risk estimates exceeded the USEPA cancer risk range of 1 x 10-4 to 1 x 10-6.  As indicated below, 

chromium was not selected as a potential COC based on the comparison of maximum concentrations or 

EPCs to FDEP SCTLs for residential or industrial land use. 

 

The risk assessment conducted using the State of Florida regulations and guidelines evaluated risks to a 

hypothetical future resident and a typical industrial worker using the published SCTLs for the residential 

and industrial land use scenarios, respectively.  Additionally, risks to a hypothetical future recreational 

user were evaluated using SCTLs specifically developed for this risk assessment as allowed in the State 
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of Florida regulations and guidelines.  The following chemicals were identified as potential COCs for 

surface soils based on a comparison of EPCs to these SCTLs: 

 

Residential SCTLs Industrial SCTLs Recreational SCTLs 
Barium TRPH None 
Copper   
TRPH   

 

The maximum concentrations of barium (168 mg/kg) and copper (235 mg/kg) exceed acute SCTLs.  

However, these metals were detected in two or three locations only at concentrations exceeding the 

acute SCTLs.  The EPC for TRPH (4,960 mg/kg) is an order of magnitude greater than the current 

residential SCTL (340 mg/kg). 

 

No chemicals were identified as potential COCs for subsurface soils based on a comparison of maximum 

detected concentrations or EPCs to SCTLs. 
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SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 17, CRASH CREW TRAINING AREA A
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned Screening 
Levels based on Region 
9 PRGs Residential (6)

Non-
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact (7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/   

Non-apportioned 
Residential SCTL 

Ratio >3 ? (11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Volatile Organics  (mg/kg)
78-93-3 2-BUTANONE 3/34 0.006 J 0.08 J 0.011 - 15 17-SL-14 0.08 NA (13) 7300 N 730 N 3100 16000 Developmental 1000 2.6E-05 No BSL

75-15-0 CARBON DISULFIDE 14/34 0.001 J 0.026 J 0.005 - 7.3 17-SL-14 0.026 NA 360 N 36 N 200 270 Developmental, 
Neurological 40 1.3E-04 No BSL

100-41-4 ETHYLBENZENE 6/34 0.002 J 14 J 0.005 - 0.74 17-SL-19 14 NA 400 sat 400 N 1100 1500 Developmental, 
Kidney, Liver 370 1.3E-02 No BSL

75-09-2 METHYLENE CHLORIDE 2/34 0.069 J 0.13 J 0.007 - 7.3 17-SL-16 0.13 NA 9.1 C 1.5 C 16 17 --- 3 8.1E-03 No BSL

108-88-3 TOLUENE 4/34 0.001 J 23 J 0.005 - 7.3 17-SL-19 23 NA 520 sat 520 N 380 7500 Kidney, Liver, 
Neurological 76 6.1E-02 No BSL

1330-20-7 TOTAL XYLENES 20/34 0.001 J 130 J 0.006 - 0.73 17-SL-19 130 NA 270 N 27 N 5900 130
Body Weight, 

Mortality, 
Neurological

1200 2.2E-02 Yes ASL

79-01-6 TRICHLOROETHENE 2/34 0.002 J 0.16 J 0.005 - 7.3 17-SL-02 0.16 NA 2.8 C 0.47 C 6 6.4 --- 1 2.7E-02 No BSL
Semivolatile Organics  (mg/kg)

91-57-6 2-METHYLNAPHTHALENE 5/34 0.19 J 4.9 0.36 - 9.9 17-SL-23 4.9 NA 56 N 5.6 N 80 210 Body Weight, 
Nasal 16 6.1E-02 No BSL

117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 7/34 0.049 J 0.75 J 0.36 - 9.9 17-SL-19 0.75 NA 35 C 5.8 C 76 72 --- 15 9.9E-03 No BSL
85-68-7 BUTYL BENZYL PHTHALATE 3/34 0.36 J 0.49 0.36 - 9.9 17-SL-03 0.49 NA 12000 N 1200 N 15000 17000 Liver 5000 3.3E-05 No BSL

91-20-3 NAPHTHALENE 6/34 0.081 J 7.2 0.36 - 9.9 17-SL-14 7.2 NA 56 N 5.6 N 40 55 Body Weight, 
Nasal 8 1.8E-01 Yes ASL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 34/34 4500 29900 --- 17-SL-10 29900 no 76000 N 7600 N 72000 80000 Body Weight 14400 4.2E-01 No BKG
7440-36-0 ANTIMONY 3/34 3.1 J 10.3 J 2.7 - 3.2 17-SL-31 10.3 yes 31 N 3.1 N 26 27 Blood, Mortality 8.7 4.0E-01 Yes ASL
7440-38-2 ARSENIC 33/34 0.29 J 5.9 1.5 - 1.6 17-SL-19 5.9 no 0.39 C 0.07 C 0.8 2.1 --- 0.16 7.4E+00 No BKG
7440-39-3 BARIUM 34/34 3.6 J 168 --- 17-SL-21-D 168 yes 5400 N 540 N 110 120 Cardiovascular 110 1.5E+00 Yes ASL

7440-41-7 BERYLLIUM 25/34 0.06 J 0.22 J 0.05 - 0.06 17-SL-19 0.22 NE (14) 150 N 15 N 120 120 Gastrointestinal, 
Respiratory 40 1.8E-03 No BSL

7440-43-9 CADMIUM 15/34 0.76 J 30.6 J 0.59 - 0.7 17-SL-21-D 30.6 yes 37 N 3.7 N 75 82 Kidney 75 4.1E-01 Yes ASL
7440-70-2 CALCIUM 32/34 94.9 J 780 J 312 - 520 17-SL-26 780 NE --- --- --- --- --- --- --- No NUT
7440-47-3 CHROMIUM 34/34 4 82.1 --- 17-SL-29 82.1 yes 210 C 35 C 210 210 --- 42 3.9E-01 Yes ASL

7440-48-4 COBALT 30/34 0.59 J 2.4 J 0.37 - 4.7 17-SL-01 2.4 NE 900 C 150 N 4700 1700

Cardiovascular, 
Immunological, 
Neurological, 
Reproductive

940 5.1E-04 No BSL

7440-50-8 COPPER 34/34 2.4 J 235 J --- 17-SL-21-D 235 yes 3100 N 310 N 110 150 Gastrointestinal 110 2.1E+00 Yes ASL

7439-89-6 IRON 34/34 2550 23800 --- 17-SL-07 23800 no 23000 N 2300 N 23000 53000 Blood,          
Gastrointestinal 7670 1.0E+00 No BKG

7439-92-1 LEAD 34/34 3 207 --- 17-SL-16 207 NE 400 400 400 400 --- 400 5.2E-01 No BSL
7439-95-4 MAGNESIUM 34/34 59.1 J 520 J --- 17-SL-21-D 520 NE --- --- --- --- --- --- --- No NUT
7439-96-5 MANGANESE 34/34 5.1 198 --- 17-SL-01 198 no 1800 N 180 N 1600 3500 Neurological 320 1.2E-01 No BKG
7440-02-0 NICKEL 23/34 2.7 J 14.7 2.3 - 2.8 17-SL-11-D 14.7 NE 1600 N 160 N 110 340 Body Weight 110 1.3E-01 No BSL
7440-09-7 POTASSIUM 25/34 153 J 1350 131 - 155 17-SL-23 1350 NE --- --- --- --- --- --- --- No NUT
7440-22-4 SILVER 6/34 0.44 J 0.61 J 0.32 - 0.38 17-SL-17-D 0.61 NE 390 N 39 N 390 410 Skin 390 1.6E-03 No BSL
7440-23-5 SODIUM 32/34 133 J 279 J 187 - 211 17-SL-07 279 NE --- --- --- --- --- --- --- No NUT
7440-62-2 VANADIUM 34/34 6.4 J 71.3 --- 17-SL-07 71.3 no 550 N 55 N 15 67 NOEL 15 4.8E+00 No BKG
7440-66-6 ZINC 34/34 7.2 J 179 --- 17-SL-16 179 NE 23000 N 2300 N 23000 26000 Blood 7670 7.8E-03 No BSL

Petroleum Hydrocarbons  (mg/kg)
TTNUS001 TRPH 18/21 2.3 19300 1.8 - 2 17-SL-06 19300 NA --- --- N 340 460 Multiple endpoints 170 5.7E+01 Yes ASL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)
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CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned Screening 
Levels based on Region 
9 PRGs Residential (6)

Non-
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact (7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/   

Non-apportioned 
Residential SCTL 

Ratio >3 ? (11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)

Footnotes: Definitions:
1     Sample and duplicate are counted as two separate samples when determining the minimum and maximum detected concentrations. C = Carcinogen.
2    Values  presented are sample-specific quantitation limits. CAS = Chemical abstract services.
3    The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern.
4     To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in Appendix A. J = Estimated value.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background, that chemical was not selected as a COPC. N = Noncarcinogen.
5    USEPA Region 9 Preliminary Remediation Goals (PRGs), October 2002. NA = Not applicable/not available.
6     Apportioned COPC screening levels for carcinogens are determined by dividing the non-apportioned PRGs by the number of chemicals classified as carcinogens by Region 9.  For example,  6 chemicals detected in surface soil at Site 17 sat = Soil saturation concentration.
       are classified as carcinogens.  Therefore, the apportioned screening levels for carcinogens are the PRGs divided by 6.  For noncarcinogens,   the COPC screening level is based on a target hazard quotient of 0.1, as per USEPA Region 4
       guidelines (USEPA Region 4, May 2000). Rationale Codes:
7     Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  For Selection as a COPC:
8    2004 Proposed Florida SCTLs are presented in Comparison of Chapter 62-777, F.A.C. -  May 26, 1999 Values vs. Proposed February 26, 2004 Values, online at http://fdep.ifas.ufl.edu/   ASL = Above COPC screening level
9    Target organs are obtained from Table II, Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.
10   Values of the simple apportioned SCTLs are determined by dividing the non-apportioned SCTL by the number carcinogenic chemicals or by the number of target organs for noncarcinogens as defined by Chapter 62-777 F.A.C.  For example, For Elimination as a COPC:
       5 carcinogens were detected in surface soil at Site 17.  Therefore, the apportioned SCTL value for carcinogens is the non-apportioned SCTL divided by 5.  For noncarcinogens,  neurological effects were identified as the target organ for 5 chemicals.   BKG = Within background levels.
       Therefore, the apportioned SCTLs for these chemicals are the non-apportioned values divided by 5.  Note that the non-apportioned SCTLs for barium, cadmium, copper, nickel, vanadium, and cyanide are based on acute toxicity considerations.   BSL = Below COPC screening level
12   A chemical is selected as a COPC if the maximum detected concentration exceeds either the USEPA or Florida apportioned risk-based screening levels,  or is greater than 3 times the non-apportioned SCTL,   NUT = Essential nutrient.
      and if site concentrations exceed facility background levels (for metals).  
13   NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.
14   NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum detected concentration did not exceed the applicable PRG or SCTL.

Associated Samples:
17-SL-01 17-SL-11 17-SL-18 17-SL-26
17-SL-02 17-SL-11-D 17-SL-19 17-SL-27
17-SL-03 17-SL-12 17-SL-20 17-SL-28
17-SL-04 17-SL-13 17-SL-21 17-SL-29
17-SL-05 17-SL-14 17-SL-21-D 17-SL-30
17-SL-06 17-SL-15 17-SL-22 17-SL-31
17-SL-07 17-SL-16 17-SL-23 17-SL-32
17-SL-08 17-SL-17 17-SL-24 17-SL-33
17-SL-09 17-SL-17-D 17-SL-25 17-SL-34
17-SL-10



TABLE 11-2

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 17, CRASH CREW TRAINING AREA A
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned 
Screening Levels 

based on Region 9 
PRGs Residential (6)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/   

Non-apportioned 
Residential SCTL 

Ratio >3 ? (11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Volatile Organics  (mg/kg)
78-93-3 2-BUTANONE 2/15 0.018 J 0.034 0.011 - 0.012 17SB6-5-7 0.034 NA (13) 7300 N 730 3100 N 16000 Developmental 3,100 1.1E-05 No BSL
108-10-1 4-METHYL-2-PENTANONE 1/15 0.004 J 0.004 J 0.011 - 0.012 17SB6-5-7 0.004 NA 790 N 79 220 N 4300 Kidney, Liver 73 1.8E-05 No BSL

67-64-1 ACETONE 8/15 0.011 J 0.13 J 0.012 - 0.12 17SB9-10-12 0.13 NA 1600 N 160 780 N 11000 Kidney, Liver, 
Neurological 130 1.7E-04 No BSL

Semivolatile Organics  (mg/kg)
84-74-2 DI-N-BUTYL PHTHALATE 1/15 0.31 0.31 0.35 - 0.4 17SB8-10-12 0.31 NA 6100 N 610 7300 N 8200 Mortality 3,700 4.2E-05 No BSL
84-66-2 DIETHYL PHTHALATE 1/15 0.094 J 0.094 J 0.35 - 0.4 17SB4-10-12 0.094 NA 49000 N 4900 54000 N 61000 Body Weight 14,000 1.7E-06 No BSL

Pesticides PCBs  (mg/kg)
72-55-9 4,4'-DDE 1/15 0.0065 J 0.0065 J 0.0035 - 0.004 17SB6-5-7 0.0065 NA 1.7 C 0.34 3.3 C 2.9 --- 0.80 2.0E-03 No BSL
50-29-3 4,4'-DDT 1/15 0.019 0.019 0.0035 - 0.004 17SB6-5-7 0.019 NA 1.7 C 0.34 3.3 C 2.9 --- 0.80 5.8E-03 No BSL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 15/15 3730 55200 --- 17SB2-5-7 55200 no 76000 N 7600 72000 N 80000 Body Weight 18,000 7.7E-01 No BKG
7440-36-0 ANTIMONY 2/14 7 J 8 J 2.6 - 6 17SB7-5-7 8 yes 31 N 3.1 26 N 27 Blood, Mortality 8.7 3.1E-01 Yes ASL
7440-38-2 ARSENIC 15/15 0.5 J 8 --- 17SB1-5-7 8 no 0.39 C 0.08 0.8 C 2.1 --- 0.2 1.0E+01 No BKG
7440-39-3 BARIUM 15/15 1.5 J 14.3 J --- 17SB1-5-7 14.3 NE (14) 5400 N 540 110 N 120 Cardiovascular 110 1.3E-01 No BSL

7440-41-7 BERYLLIUM 4/15 0.13 J 0.45 J 0.06 - 0.37 17SB2-5-7 0.45 NE 150 N 15 120 N 120 Gastrointestinal, 
Respiratory 40 3.8E-03 No BSL

7440-43-9 CADMIUM 2/15 0.75 J 2.5 0.26 - 0.99 17SB6-5-7 2.5 NE 37 N 3.7 75 N 82 Kidney 75 3.3E-02 No BSL
7440-70-2 CALCIUM 10/15 16.9 J 159 J 7.2 - 31.8 17SB5-10-12 159 NE --- --- --- --- --- --- --- No NUT
7440-47-3 CHROMIUM 15/15 4.8 50.5 --- 17SB6-5-7 50.5 yes 210 C 42 210 C 210 --- 53 2.4E-01 Yes ASL

7440-48-4 COBALT 9/15 0.57 J 4.4 J 0.5 - 1.4 17SB8-5-7 4.4 NE 900 C 180 4700 N 1700

Cardiovascular, 
Immunological,  
Neurological, 
Reproductive

783 9.4E-04 No BSL

7440-50-8 COPPER 13/15 1.4 J 22.7 0.39 17SB6-5-7 22.7 NE 3100 N 310 110 N 150 Gastrointestinal 110 2.1E-01 No BSL

7439-89-6 IRON 15/15 6240 89800 --- 17SB6-5-7 89800 no 23000 N 2300 23000 N 53000 Blood, 
Gastrointestinal 7,670 3.9E+00 No BKG

7439-92-1 LEAD 15/15 0.92 44.7 --- 17SB1-5-7 44.7 NE 400 400 400 400 --- 400 1.1E-01 No BSL
7439-95-4 MAGNESIUM 14/15 18.3 J 187 J 22.4 - 64.5 17SB8-5-7 187 NE --- --- --- --- --- --- --- No NUT
7439-96-5 MANGANESE 15/15 12.4 226 --- 17SB6-5-7 226 no 1800 N 180 1600 N 3500 Neurological 267 1.4E-01 No BKG
7439-97-6 MERCURY 6/15 0.02 J 0.04 J 0.02 - 0.03 17SB6-5-7 0.04 NE 23 N 2.3 3.4 N 3 Neurological 0.57 1.2E-02 No BSL
7440-02-0 NICKEL 6/15 3.1 J 6.9 J 1.6 - 3 17SB8-5-7 6.9 NE 1600 N 160 110 N 340 Body Weight 110 6.3E-02 No BSL
7440-09-7 POTASSIUM 7/15 53.6 J 1180 40.9 - 121 17SB1-5-7 1180 NE --- --- --- --- --- --- --- No NUT

7782-49-2 SELENIUM 9/15 0.59 J 4.5 0.11 - 0.5 17SB2-10-12 4.5 NE 390 N 39 390 N 440 Hair Loss, 
Neurological, Skin 65 1.2E-02 No BSL

7440-22-4 SILVER 10/15 0.69 J 1.9 J 0.45 - 0.53 17SB5-5-7-D 1.9 NE 390 N 39 390 N 410 Skin 195 4.9E-03 No BSL
7440-23-5 SODIUM 10/15 16.4 J 207 J 12.2 - 33.4 17SB4-5-7 207 NE --- --- --- --- --- --- --- No NUT
7440-62-2 VANADIUM 15/15 15.7 105 --- 17SB6-5-7 105 no 550 N 55 15 N 67 NOEL 15 7.0E+00 No BKG
7440-66-6 ZINC 13/15 1.6 J 18.9 0.37 - 2.9 17SB6-5-7 18.9 NE 23000 N 2300 23000 N 26000 Blood 7,670 8.2E-04 No BSL

Miscellaneous Parameter  (mg/kg)

57-12-5 CYANIDE 9/15 0.45 J 0.66 J 0.16 - 0.62 17SB7-5-7 0.66 NA 1200 N 120 30 N 34
Body Weight, 
Neurological, 

Thyroid
30 2.2E-02 No BSL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)



TABLE 11-2

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 17, CRASH CREW TRAINING AREA A
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned 
Screening Levels 

based on Region 9 
PRGs Residential (6)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/   

Non-apportioned 
Residential SCTL 

Ratio >3 ? (11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)

Footnotes: Definitions:
1     Sample and duplicate are counted as two separate samples when determining the minimum and maximum detected concentrations. C = Carcinogen.
2    Values  presented are sample-specific quantitation limits. CAS = Chemical abstract services.
3    The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern.
4     To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in Appendix A. J = Estimated value.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background, that chemical was not selected as a COPC. N = Noncarcinogen.
5    USEPA Region 9 Preliminary Remediation Goals (PRGs), October 2002. NA = Not applicable/not available.
6     Apportioned COPC screening levels for carcinogens are determined by dividing the non-apportioned PRGs by the number of chemicals classified as carcinogens by Region 9.  For example,  5 chemicals detected in subsurface soil at Site 17 sat = Soil saturation concentration.
       are classified as carcinogens.  Therefore, the apportioned screening levels for carcinogens are the PRGs divided by 5.  For noncarcinogens,   the COPC screening level is based on a target hazard quotient of 0.1, as per USEPA Region 4
       guidelines (USEPA Region 4, May 2000). Rationale Codes:
7     Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  For Selection as a COPC:
8    2004 Proposed Florida SCTLs are presented in Comparison of Chapter 62-777, F.A.C. -  May 26, 1999 Values vs. Proposed February 26, 2004 Values, online at http://fdep.ifas.ufl.edu/   ASL = Above COPC screening level
9    Target organs are obtained from Table II, Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.
10   Values of the simple apportioned SCTLs are determined by dividing the non-apportioned SCTL by the number carcinogenic chemicals or by the number of target organs for noncarcinogens as defined by Chapter 62-777 F.A.C.  For example, For Elimination as a COPC:
       4 carcinogens were detected in subsurface soil at Site 17.  Therefore, the apportioned SCTL value for carcinogens is the non-apportioned SCTL divided by 4.  For noncarcinogens,  neurological effects were identified as the target organ for 6 chemicals.   BKG = Within background levels.
       Therefore, the apportioned SCTLs for these chemicals are the non-apportioned values divided by 6.  Note that the non-apportioned SCTLs for barium, cadmium, copper, nickel, vanadium, and cyanide are based on acute toxicity considerations.   BSL = Below COPC screening level
11    According to the proposed Florida Rule 62-780, a chemical is identified as a COC if the maximum concentration is greater than 3 times the non-apportioned SCTL.   NUT = Essential nutrient.
12   A chemical is selected as a COPC if the maximum detected concentration exceeds either the USEPA or Florida apportioned risk-based screening levels,  or is greater than 3 times the non-apportioned SCTL,
      and if site concentrations exceed facility background levels (for metals).  
13   NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.
14   NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum detected concentration did not exceed the applicable PRG or SCTL.

Associated Samples:
17SB1-5-7 17SB5-5-7-D
17SB2-10-12 17SB6-10-12
17SB2-5-7 17SB6-5-7
17SB3-10-12 17SB7-5-7
17SB4-10-12 17SB8-10-12
17SB4-5-7 17SB8-5-7
17SB5-10-12 17SB9-10-12
17SB5-5-7 17SB9-5-7



TABLE 11-3

SUMMARY OF CANCER RISKS AND HAZARD INDICES
SITE 17, CRASH CREW TRAINING AREA A

RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT
NAVAL AIR STATION, WHITING FIELD

MILTON FIELD, FLORIDA

Receptor Media Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5

Hypothetical Future Residents Surface Soil 9E-08 - - - - - - 0.3 - -
Subsurface Soil 1E-07 - - - - - - 0.3 - -

Industrial Workers Surface Soil 6E-08 - - - - - - 0.02 - -
Subsurface Soil 1E-07 - - - - - - 0.02 - -

Construction Workers Surface Soil 1E-06 - - - - - - 0.3 - -
Subsurface Soil 2E-06 - - - - Chromium 0.2 - -

Maintenance Workers Surface Soil 7E-09 - - - - - - 0.004 - -

Adolescent Recreational Users Surface Soil 2E-09 - - - - - - 0.008 - -

Adult Recreational Users Surface Soil 3E-09 - - - - - - 0.005 - -

Lifelong Recreational Users Surface Soil 4E-09 - - - - - - NA - -

Notes:
NA - Not applicable.
HI - Hazard Index.



TABLE 11-4

FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 17, CRASH CREW TRAINING AREA A
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Volatile Organics  (mg/kg)
78-93-3 2-BUTANONE 0.08 J 0.08 3100 N 2.6E-05 NA (6) No maximum < SCTL
75-15-0 CARBON DISULFIDE 0.026 J 0.026 200 N 1.3E-04 NA No maximum < SCTL
100-41-4 ETHYLBENZENE 14 J 1 1100 N 1.3E-02 NA No maximum < SCTL
75-09-2 METHYLENE CHLORIDE 0.13 J 0.13 16 C 8.1E-03 NA No maximum < SCTL
108-88-3 TOLUENE 23 J 2 380 N 6.1E-02 NA No maximum < SCTL
1330-20-7 TOTAL XYLENES 130 J 13 5900 N 2.2E-02 NA No maximum < SCTL
79-01-6 TRICHLOROETHENE 0.16 J 0.16 6 C 2.7E-02 NA No maximum < SCTL

Semivolatile Organics  (mg/kg)
91-57-6 2-METHYLNAPHTHALENE 4.9 1 80 N 6.1E-02 NA No maximum < SCTL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 0.75 J 0.75 76 C 9.9E-03 NA No maximum < SCTL
85-68-7 BUTYL BENZYL PHTHALATE 0.49 0.49 15000 N 3.3E-05 NA No maximum < SCTL
91-20-3 NAPHTHALENE 7.2 1 40 N 1.8E-01 NA No maximum < SCTL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 29900 15900 72000 N 4.2E-01 no No maximum < SCTL
7440-36-0 ANTIMONY 10.3 J 2.3 26 N 4.0E-01 yes No maximum < SCTL
7440-38-2 ARSENIC 5.9 2.8 0.8 C 7.4E+00 no No (8)
7440-39-3 BARIUM 168 38.1 110 N 1.5E+00 yes Yes maximum > SCTL
7440-41-7 BERYLLIUM 0.22 J 0.11 120 N 1.8E-03 NE (7) No maximum < SCTL
7440-43-9 CADMIUM 30.6 J 3.9 75 N 4.1E-01 yes No maximum < SCTL
7440-70-2 CALCIUM 780 J 309 --- --- NE No Essential Nutrient
7440-47-3 CHROMIUM 82.1 25.8 210 C 3.9E-01 yes No maximum < SCTL
7440-48-4 COBALT 2.4 J 1.5 4700 N 5.1E-04 NE No maximum < SCTL
7440-50-8 COPPER 235 J 49 110 N 2.1E+00 yes Yes maximum > SCTL
7439-89-6 IRON 23800 9550 23000 N 1.0E+00 no No (8)
7439-92-1 LEAD 207 46.2 400 5.2E-01 NE No maximum < SCTL
7439-95-4 MAGNESIUM 520 J 218 --- --- NE No Essential Nutrient
7439-96-5 MANGANESE 198 82.3 1600 N 1.2E-01 no No maximum < SCTL
7440-02-0 NICKEL 14.7 4 110 N 1.3E-01 NE No maximum < SCTL
7440-09-7 POTASSIUM 1350 423 --- --- NE No Essential Nutrient
7440-22-4 SILVER 0.61 J 0.25 390 N 1.6E-03 NE No maximum < SCTL
7440-23-5 SODIUM 279 J 198 --- --- NE No Essential Nutrient
7440-62-2 VANADIUM 71.3 25.2 15 N 4.8E+00 no No (8)
7440-66-6 ZINC 179 50.9 23000 N 7.8E-03 NE No maximum < SCTL

Petroleum Hydrocarbons  (mg/kg)
TTNUS001 TRPH 19300 4960 340 N 5.7E+01 NA Yes maximum > SCTL

Maximum 
Concentration 

(1)



TABLE 11-4

FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 17, CRASH CREW TRAINING AREA A
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations
       performed by the USEPA's ProUCL software and presented in Appendix A.
3    Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
4    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in
       Appendix A. If the site data to background data comparisons determine that the site concentrations of a constituent were not significantly different from background, that chemical was
       not selected as a potential COC.
5    A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
6    NA - Not Applicable.   According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
7    NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum concentration
       did not exceed the applicable SCTL.
8   These metals are not known to be associated with past practices or processes at Site 17 and the concentrations in soil at the site are considered to be naturally occurring or representative
      of anthropogenic background levels.  Therefore, these constituents are not selected as potential COCs for the site.

Associated Samples: Definitions:
17-SL-01 17-SL-11 17-SL-18 17-SL-26 C = Carcinogen.
17-SL-02 17-SL-11-D 17-SL-19 17-SL-27 CAS = Chemical abstract services.
17-SL-03 17-SL-12 17-SL-20 17-SL-28 COPC = Chemical of potential concern.
17-SL-04 17-SL-13 17-SL-21 17-SL-29 J = Estimated value.
17-SL-05 17-SL-14 17-SL-21-D 17-SL-30 N = Noncarcinogen.
17-SL-06 17-SL-15 17-SL-22 17-SL-31 NA = Not applicable/not available.
17-SL-07 17-SL-16 17-SL-23 17-SL-32
17-SL-08 17-SL-17 17-SL-24 17-SL-33
17-SL-09 17-SL-17-D 17-SL-25 17-SL-34
17-SL-10



TABLE 11-5

COMPARISON TO SOIL SATURATION LIMIT - SURFACE SOIL
RISK ASSESSMENT OF SOILS RE-EVALUATION REPORT

SITE 17, CRASH CREW TRAINING AREA A
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA

CAS No. Parameter Frequency of 
Detection

Exposure Point 
Concentration  (2)

Sample of Maximum 
Detection

Site above 
Background 

?(3)

Soil Saturation 
Limit, Csat (4)

Volatile Organics  (mg/kg)
78-93-3 2-BUTANONE 3/34 0.08 J 0.08 17-SL-14 NA (5) 25000
75-15-0 CARBON DISULFIDE 14/34 0.026 J 0.026 17-SL-14 NA 730
100-41-4 ETHYLBENZENE 6/34 14 J 1 17-SL-19 NA 400
75-09-2 METHYLENE CHLORIDE 2/34 0.13 J 0.13 17-SL-16 NA 2400
108-88-3 TOLUENE 4/34 23 J 2 17-SL-19 NA 650
1330-20-7 TOTAL XYLENES 20/34 130 J 13 17-SL-19 NA 140
79-01-6 TRICHLOROETHENE 2/34 0.16 J 0.16 17-SL-02 NA 1300

Semivolatile Organics  (mg/kg)
91-57-6 2-METHYLNAPHTHALENE 5/34 4.9 1 17-SL-23 NA ---
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 7/34 0.75 J 0.75 17-SL-19 NA 31000
85-68-7 BUTYL BENZYL PHTHALATE 3/34 0.49 0.49 17-SL-03 NA 890
91-20-3 NAPHTHALENE 6/34 7.2 1 17-SL-14 NA 220

Petroleum Hydrocarbons  (mg/kg)
TTNUS001 TRPH 18/21 19300 4960 17-SL-06 NA ---

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical
       tests and calculations performed by the USEPA's ProUCL software and presented in Appendix A.
3    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background,
       that chemical was not selected as a potential COPC.
4    Soil Saturation Limits (CSAT),  Table 8, Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
5    NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.

Associated Samples: 17-SL-08 17-SL-15 17-SL-21-D 17-SL-29
17-SL-01 17-SL-09 17-SL-16 17-SL-22 17-SL-30
17-SL-02 17-SL-10 17-SL-17 17-SL-23 17-SL-31
17-SL-03 17-SL-11 17-SL-17-D 17-SL-24 17-SL-32
17-SL-04 17-SL-11-D 17-SL-18 17-SL-25 17-SL-33
17-SL-05 17-SL-12 17-SL-19 17-SL-26 17-SL-34
17-SL-06 17-SL-13 17-SL-20 17-SL-27
17-SL-07 17-SL-14 17-SL-21 17-SL-28

Maximum 
Concentration (1)



TABLE 11-6

FLORIDA LEVEL 2 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 17, CRASH CREW TRAINING AREA A
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Industrial 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
Industrial SCTL)   

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 2 

COC ? (5)
Rationale/Comments

Volatile Organics  (mg/kg)
78-93-3 2-BUTANONE 0.08 J 0.08 21000 N 3.8E-06 NA (6) No maximum < SCTL
75-15-0 CARBON DISULFIDE 0.026 J 0.026 1400 N 1.9E-05 NA No maximum < SCTL
100-41-4 ETHYLBENZENE 14 J 1 8400 N 1.7E-03 NA No maximum < SCTL
75-09-2 METHYLENE CHLORIDE 0.13 J 0.13 23 C 5.7E-03 NA No maximum < SCTL
108-88-3 TOLUENE 23 J 2 2600 N 8.8E-03 NA No maximum < SCTL
1330-20-7 TOTAL XYLENES 130 J 13 40000 N 3.3E-03 NA No maximum < SCTL
79-01-6 TRICHLOROETHENE 0.16 J 0.16 8.5 C 1.9E-02 NA No maximum < SCTL

Semivolatile Organics  (mg/kg)
91-57-6 2-METHYLNAPHTHALENE 4.9 1 560 N 8.8E-03 NA No maximum < SCTL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 0.75 J 0.75 280 C 2.7E-03 NA No maximum < SCTL
85-68-7 BUTYL BENZYL PHTHALATE 0.49 0.49 320000 N 1.5E-06 NA No maximum < SCTL
91-20-3 NAPHTHALENE 7.2 1 270 N 2.7E-02 NA No maximum < SCTL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 29900 15900 --- N --- no No maximum < SCTL
7440-36-0 ANTIMONY 10.3 J 2.3 240 N 4.3E-02 yes No maximum < SCTL
7440-38-2 ARSENIC 5.9 2.8 3.7 C 1.6E+00 no No (8)
7440-39-3 BARIUM 168 38.1 87000 N 1.9E-03 yes No maximum < SCTL
7440-41-7 BERYLLIUM 0.22 J 0.11 800 N 2.8E-04 NE (7) No maximum < SCTL
7440-43-9 CADMIUM 30.6 J 3.9 1300 N 2.4E-02 yes No maximum < SCTL
7440-70-2 CALCIUM 780 J 309 --- --- NE No Essential Nutrient
7440-47-3 CHROMIUM 82.1 25.8 420 C 2.0E-01 yes No maximum < SCTL
7440-48-4 COBALT 2.4 J 1.5 110000 N 2.2E-05 NE No maximum < SCTL
7440-50-8 COPPER 235 J 49 76000 N 3.1E-03 yes No maximum < SCTL
7439-89-6 IRON 23800 9550 480000 N 5.0E-02 no No maximum < SCTL
7439-92-1 LEAD 207 46.2 920 2.3E-01 NE No maximum < SCTL
7439-95-4 MAGNESIUM 520 J 218 --- --- NE No Essential Nutrient
7439-96-5 MANGANESE 198 82.3 22000 N 9.0E-03 no No maximum < SCTL
7440-02-0 NICKEL 14.7 4 28000 N 5.3E-04 NE No maximum < SCTL
7440-09-7 POTASSIUM 1350 423 --- --- NE No Essential Nutrient
7440-22-4 SILVER 0.61 J 0.25 9100 N 6.7E-05 NE No maximum < SCTL
7440-23-5 SODIUM 279 J 198 --- --- NE No Essential Nutrient
7440-62-2 VANADIUM 71.3 25.2 7400 N 9.6E-03 no No maximum < SCTL
7440-66-6 ZINC 179 50.9 560000 N 3.2E-04 NE No maximum < SCTL

Petroleum Hydrocarbons  (mg/kg)
TTNUS001 TRPH 19300 4960 2500 N 7.7E+00 NA Yes maximum > SCTL

Maximum 
Concentration 

(1)



TABLE 11-6

FLORIDA LEVEL 2 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 17, CRASH CREW TRAINING AREA A
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Industrial 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
Industrial SCTL)   

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 2 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations
       performed by the USEPA's ProUCL software and presented in Appendix A.
3    Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
4    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in
       Appendix A. If the site data to background data comparisons determine that the site concentrations of a constituent were not significantly different from background, that chemical was
       not selected as a potential COC.
5    A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
6    NA - Not Applicable.   According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
7    NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum concentration
       did not exceed the applicable SCTL.
8   These metals are not known to be associated with past practices or processes at Site 17 and the concentrations in soil at the site are considered to be naturally occurring or representative
      of anthropogenic background levels.  Therefore, these constituents are not selected as potential COCs for the site.

Associated Samples: Definitions:
17-SL-01 17-SL-11 17-SL-18 17-SL-26 C = Carcinogen.
17-SL-02 17-SL-11-D 17-SL-19 17-SL-27 CAS = Chemical abstract services.
17-SL-03 17-SL-12 17-SL-20 17-SL-28 COPC = Chemical of potential concern.
17-SL-04 17-SL-13 17-SL-21 17-SL-29 J = Estimated value.
17-SL-05 17-SL-14 17-SL-21-D 17-SL-30 N = Noncarcinogen.
17-SL-06 17-SL-15 17-SL-22 17-SL-31 NA = Not applicable/not available.
17-SL-07 17-SL-16 17-SL-23 17-SL-32
17-SL-08 17-SL-17 17-SL-24 17-SL-33
17-SL-09 17-SL-17-D 17-SL-25 17-SL-34
17-SL-10



TABLE 11-7

FLORIDA LEVEL 3 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 17, CRASH CREW TRAINING AREA A
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Recreational 
SCTL- Direct Contact 

(3)        

Ratio 
(Maximum/Non-   

Apportioned 
Recreational 

SCTL)            
Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 3 

COC ? (5)
Rationale/Comments

Volatile Organics  (mg/kg)
78-93-3 2-BUTANONE 0.08 J 0.08 750000 N 1.1E-07 NA (6) No maximum < SCTL
75-15-0 CARBON DISULFIDE 0.026 J 0.026 21000 N 1.2E-06 NA No maximum < SCTL
100-41-4 ETHYLBENZENE 14 J 1 100000 N 1.4E-04 NA No maximum < SCTL
75-09-2 METHYLENE CHLORIDE 0.13 J 0.13 290 C 4.5E-04 NA No maximum < SCTL
108-88-3 TOLUENE 23 J 2 40000 N 5.8E-04 NA No maximum < SCTL
1330-20-7 TOTAL XYLENES 130 J 13 19000 N 6.8E-03 NA No maximum < SCTL
79-01-6 TRICHLOROETHENE 0.16 J 0.16 120 C 1.3E-03 NA No maximum < SCTL

Semivolatile Organics  (mg/kg)
91-57-6 2-METHYLNAPHTHALENE 4.9 1 12000 N 4.1E-04 NA No maximum < SCTL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 0.75 J 0.75 480 C 1.6E-03 NA No maximum < SCTL
85-68-7 BUTYL BENZYL PHTHALATE 0.49 0.49 370000 N 1.3E-06 NA No maximum < SCTL
91-20-3 NAPHTHALENE 7.2 1 4400 N 1.6E-03 NA No maximum < SCTL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 29900 15900  --- N --- no No (8)
7440-36-0 ANTIMONY 10.3 J 2.3 1500 N 6.9E-03 yes No maximum < SCTL
7440-38-2 ARSENIC 5.9 2.8 6.2 C 9.5E-01 no No maximum < SCTL
7440-39-3 BARIUM 168 38.1 250000 N 6.7E-04 yes No maximum < SCTL
7440-41-7 BERYLLIUM 0.22 J 0.11 7200 N 3.1E-05 NE (7) No maximum < SCTL
7440-43-9 CADMIUM 30.6 J 3.9 1300 N 2.4E-02 yes No maximum < SCTL
7440-70-2 CALCIUM 780 J 309  --- --- NE No Essential Nutrient
7440-47-3 CHROMIUM 82.1 25.8 5900 C 1.4E-02 yes No maximum < SCTL
7440-48-4 COBALT 2.4 J 1.5 25000 N 9.6E-05 NE No maximum < SCTL
7440-50-8 COPPER 235 J 49 150000 N 1.6E-03 yes No maximum < SCTL
7439-89-6 IRON 23800 9550 1100000 N 2.2E-02 no No maximum < SCTL
7439-92-1 LEAD 207 46.2 1900 1.1E-01 NE No maximum < SCTL
7439-95-4 MAGNESIUM 520 J 218  --- --- NE No Essential Nutrient
7439-96-5 MANGANESE 198 82.3 69000 N 2.9E-03 no No maximum < SCTL
7440-02-0 NICKEL 14.7 4 73000 N 2.0E-04 NE No maximum < SCTL
7440-09-7 POTASSIUM 1350 423  --- --- NE No Essential Nutrient
7440-22-4 SILVER 0.61 J 0.25 18000 N 3.4E-05 NE No maximum < SCTL
7440-23-5 SODIUM 279 J 198  --- --- NE No Essential Nutrient
7440-62-2 VANADIUM 71.3 25.2 3600 N 2.0E-02 no No maximum < SCTL
7440-66-6 ZINC 179 50.9 1100000 N 1.6E-04 NE No maximum < SCTL

Petroleum Hydrocarbons  (mg/kg)
TTNUS001 TRPH 19300 4960 31000 N 6.2E-01 NA No maximum < SCTL

Maximum 
Concentration 

(1)



TABLE 11-7

FLORIDA LEVEL 3 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 17, CRASH CREW TRAINING AREA A
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Recreational 
SCTL- Direct Contact 

(3)        

Ratio 
(Maximum/Non-   

Apportioned 
Recreational 

SCTL)            
Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 3 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations
       performed by the USEPA's ProUCL software and presented in Appendix A.
3    SCTLs for recreational users were developed using the methods presented in Chapter 62-777, F.A.C., August  1999 and the most current toxicological data available in IRIS.
       The recreational users are assumed to b exposed 45 days per year by ingestion, inhalation, and dermal contact.  Calculations of the recreational SCTLs are presented in Appendix C.
4    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in
       Appendix A. If the site data to background data comparisons determine that the site concentrations of a constituent were not significantly different from background, that chemical was
       not selected as a potential COC.
5    A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
6    NA - Not Applicable.   According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
7    NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum concentration
       did not exceed the applicable SCTL.
8   These metals are not known to be associated with past practices or processes at Site 17 and the concentrations in soil at the site are considered to be naturally occurring or representative
      of anthropogenic background levels.  Therefore, these constituents are not selected as potential COCs for the site.

Associated Samples: Definitions:
17-SL-01 17-SL-11 17-SL-18 17-SL-26 C = Carcinogen.
17-SL-02 17-SL-11-D 17-SL-19 17-SL-27 CAS = Chemical abstract services.
17-SL-03 17-SL-12 17-SL-20 17-SL-28 COPC = Chemical of potential concern.
17-SL-04 17-SL-13 17-SL-21 17-SL-29 J = Estimated value.
17-SL-05 17-SL-14 17-SL-21-D 17-SL-30 N = Noncarcinogen.
17-SL-06 17-SL-15 17-SL-22 17-SL-31 NA = Not applicable/not available.
17-SL-07 17-SL-16 17-SL-23 17-SL-32
17-SL-08 17-SL-17 17-SL-24 17-SL-33
17-SL-09 17-SL-17-D 17-SL-25 17-SL-34
17-SL-10



TABLE 11-8

FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 17, CRASH CREW TRAINING AREA A
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Volatile Organics  (mg/kg)
78-93-3 2-BUTANONE 0.034 0.01 3100 N 3.2E-06 NA (6) No maximum < SCTL
108-10-1 4-METHYL-2-PENTANONE 0.004 J 0.004 220 N 1.8E-05 NA No maximum < SCTL
67-64-1 ACETONE 0.13 J 0.08 780 N 1.0E-04 NA No maximum < SCTL

Semivolatile Organics  (mg/kg)
84-74-2 DI-N-BUTYL PHTHALATE 0.31 0.2 7300 N 2.7E-05 NA No maximum < SCTL
84-66-2 DIETHYL PHTHALATE 0.094 J 0.094 54000 N 1.7E-06 NA No maximum < SCTL

Pesticides PCBs  (mg/kg)
72-55-9 4,4'-DDE 0.0065 J 0.003 3.3 C 9.1E-04 NA No maximum < SCTL
50-29-3 4,4'-DDT 0.019 0.005 3.3 C 1.5E-03 NA No maximum < SCTL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 55200 38800 72000 N 5.4E-01 no No maximum < SCTL
7440-36-0 ANTIMONY 8 J 3.8 26 N 1.5E-01 yes No maximum < SCTL
7440-38-2 ARSENIC 8 5.2 0.8 C 6.5E+00 no No (8)
7440-39-3 BARIUM 14.3 J 8 110 N 1.3E-01 NE (7) No maximum < SCTL
7440-41-7 BERYLLIUM 0.45 J 0.16 120 N 1.3E-03 NE No maximum < SCTL
7440-43-9 CADMIUM 2.5 0.78 75 N 3.3E-02 NE No maximum < SCTL
7440-70-2 CALCIUM 159 J 85.7 --- --- NE No Essential Nutrient
7440-47-3 CHROMIUM 50.5 41.2 210 C 2.0E-01 yes No maximum < SCTL
7440-48-4 COBALT 4.4 J 2.2 4700 N 4.7E-04 NE No maximum < SCTL
7440-50-8 COPPER 22.7 7.8 110 N 2.1E-01 NE No maximum < SCTL
7439-89-6 IRON 89800 47200 23000 N 2.1E+00 no No (8)
7439-92-1 LEAD 44.7 7.72 400 1.9E-02 NE No maximum < SCTL
7439-95-4 MAGNESIUM 187 J 142 --- --- NE No Essential Nutrient
7439-96-5 MANGANESE 226 73.3 1600 N 4.6E-02 no No maximum < SCTL
7439-97-6 MERCURY 0.04 J 0.023 3.4 N 6.8E-03 NE No maximum < SCTL
7440-02-0 NICKEL 6.9 J 3.7 110 N 6.3E-02 NE No maximum < SCTL
7440-09-7 POTASSIUM 1180 553 --- --- NE No Essential Nutrient
7782-49-2 SELENIUM 4.5 1.9 390 N 4.9E-03 NE No maximum < SCTL
7440-22-4 SILVER 1.9 J 0.98 390 N 2.5E-03 NE No maximum < SCTL
7440-23-5 SODIUM 207 J 110 --- --- NE No Essential Nutrient
7440-62-2 VANADIUM 105 91 15 N 7.0E+00 no No (8)
7440-66-6 ZINC 18.9 6.4 23000 N 2.8E-04 NE No maximum < SCTL

Miscellaneous Parameter  (mg/kg)
57-12-5 CYANIDE 0.66 J 0.44 30 N 2.2E-02 NA No maximum < SCTL

Maximum 
Concentration 

(1)



TABLE 11-8

FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 17, CRASH CREW TRAINING AREA A
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations
       performed by the USEPA's ProUCL software and presented in Appendix A.
3    Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
4    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in
       Appendix A. If the site data to background data comparisons determine that the site concentrations of a constituent were not significantly different from background, that chemical was
       not selected as a potential COC.
5    A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
6    NA - Not Applicable.   According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
7    NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum concentration
       did not exceed the applicable SCTL.
8   These metals are not known to be associated with past practices or processes at Site 17 and the concentrations in soil at the site are considered to be naturally occurring or representative
      of anthropogenic background levels.  Therefore, these constituents are not selected as potential COCs for the site.

Associated Samples: Definitions:
17SB1-5-7 17SB5-5-7-D C = Carcinogen.
17SB2-10-12 17SB6-10-12 CAS = Chemical abstract services.
17SB2-5-7 17SB6-5-7 COPC = Chemical of potential concern.
17SB3-10-12 17SB7-5-7 J = Estimated value.
17SB4-10-12 17SB8-10-12 N = Noncarcinogen.
17SB4-5-7 17SB8-5-7 NA = Not applicable/not available.
17SB5-10-12 17SB9-10-12
17SB5-5-7 17SB9-5-7



TABLE 11-9

COMPARISON TO SOIL SATURATION LIMIT - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 17, CRASH CREW TRAINING AREA A
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA

CAS No. Parameter Frequency of 
Detection

Exposure Point 
Concentration  

(2)

Sample of Maximum 
Detection

Site above 
Background 

?(3)

Soil Saturation 
Limit, Csat (4)

Volatile Organics  (mg/kg)
78-93-3 2-BUTANONE 2/15 0.034 0.01 17SB6-5-7 NA (5) 25000
108-10-1 4-METHYL-2-PENTANONE 1/15 0.004 J 0.004 17SB6-5-7 NA 3600
67-64-1 ACETONE 8/15 0.13 J 0.08 17SB9-10-12 NA 100000

Semivolatile Organics  (mg/kg)
84-74-2 DI-N-BUTYL PHTHALATE 1/15 0.31 0.2 17SB8-10-12 NA 110
84-66-2 DIETHYL PHTHALATE 1/15 0.094 J 0.094 17SB4-10-12 NA 2000

Pesticides PCBs  (mg/kg)
72-55-9 4,4'-DDE 1/15 0.0065 J 0.003 17SB6-5-7 NA ---
50-29-3 4,4'-DDT 1/15 0.019 0.005 17SB6-5-7 NA ---

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical
       tests and calculations performed by the USEPA's ProUCL software and presented in Appendix A.
3    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background,
       that chemical was not selected as a potential COPC.
4    Soil Saturation Limits (CSAT),  Table 8, Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
5    NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.

Associated Samples:
17SB1-5-7 17SB4-10-12 17SB5-5-7-D 17SB8-10-12

17SB2-10-12 17SB4-5-7 17SB6-10-12 17SB8-5-7
17SB2-5-7 17SB5-10-12 17SB6-5-7 17SB9-10-12

17SB3-10-12 17SB5-5-7 17SB7-5-7 17SB9-5-7

Maximum 
Concentration 

(1)



TABLE 11-10

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL>15 FEET BGS
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT 

SITE 17, CRASH CREW TRAINING AREA A
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA

CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned 
Screening Levels 

based on Region 9 
PRGs Residential (6)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/   

Non-apportioned 
Residential SCTL 

Ratio >3 ? (11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Volatile Organics  (mg/kg)

67-64-1 ACETONE 2/3 0.014 J 0.029 J 0.01 17SB1-15-17 0.029 NA 1600 N 160 780 N 11000 Kidney, Liver, 
Neurological 160 3.7E-05 No BSL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 4/4 347 24600 --- 17SB1-15-17 24600 no 76000 N 7600 72000 N 80000 Body Weight 36,000 3.4E-01 No BKG
7440-38-2 ARSENIC 3/4 0.43 J 5.5 0.15 17SB1-15-17 5.5 no 0.39 C 0.20 0.8 C 2.1 --- 0.4 6.9E+00 No BKG
7440-39-3 BARIUM 3/4 0.32 J 5.8 J 0.1 17SB1-15-17 5.8 NE (14) 5400 N 540 110 N 120 Cardiovascular 110 5.3E-02 No BSL

7440-41-7 BERYLLIUM 1/4 0.15 J 0.15 J 0.06 - 0.11 17SB1-15-17 0.15 NE 150 N 15 120 N 120 Gastrointestinal, 
Respiratory 40 1.3E-03 No BSL

7440-70-2 CALCIUM 4/4 7.6 J 70.3 J --- 17SB1-60-62 70.3 NE --- --- --- --- --- --- --- No NUT
7440-47-3 CHROMIUM 4/4 1.2 J 15.9 --- 17SB1-15-17 15.9 yes 210 C 105 210 C 210 --- 105 7.6E-02 No BSL
7440-50-8 COPPER 3/4 1.1 J 4.3 J 0.34 17SB1-15-17 4.3 NE 3100 N 310 110 N 150 Gastrointestinal 110 3.9E-02 No BSL

7439-89-6 IRON 4/4 457 13200 --- 17SB1-15-17 13200 no 23000 N 2300 23000 N 53000 Blood, 
Gastrointestinal 7,670 5.7E-01 No BKG

7439-92-1 LEAD 4/4 0.18 J 3.4 --- 17SB1-15-17 3.4 NE 400 400 400 400 --- 400 8.5E-03 No BSL
7439-95-4 MAGNESIUM 3/4 9.4 J 96.4 J 7.3 17SB1-15-17 96.4 NE --- --- --- --- --- --- --- No NUT
7439-96-5 MANGANESE 4/4 1.5 J 15.1 --- 17SB1-15-17 15.1 no 1800 N 180 1600 N 3500 Neurological 320 9.4E-03 No BSL,BKG
7439-97-6 MERCURY 1/4 0.04 J 0.04 J 0.02 17SB1-60-62 0.04 NE 23 N 2.3 3.4 N 3 Neurological 0.68 1.2E-02 No BSL
7440-02-0 NICKEL 1/4 2.8 J 2.8 J 1.7 - 2.6 17SB1-15-17 2.8 NE 1600 N 160 110 N 340 Body Weight 110 2.5E-02 No BSL

7782-49-2 SELENIUM 2/4 0.91 J 1.5 0.11 - 0.44 17SB1-15-17 1.5 NE 390 N 39 390 N 440 Hair Loss, 
Neurological, Skin 78 3.8E-03 No BSL

7440-23-5 SODIUM 1/4 169 J 169 J 11.4 - 12.2 17SB1-60-62 169 NE --- --- --- --- --- --- --- No NUT
7440-62-2 VANADIUM 4/4 1.6 J 36.4 --- 17SB1-15-17 36.4 no 550 N 55 15 N 67 NOEL 15 2.4E+00 No BKG
7440-66-6 ZINC 4/4 0.52 J 3.8 J --- 17SB1-60-62 3.8 NE 23000 N 2300 23000 N 26000 Blood 11,500 1.7E-04 No BSL

Miscellaneous Parameter  (mg/kg)

57-12-5 CYANIDE 3/4 0.43 J 0.52 J 0.16 17SB1-15-17 0.52 NA 1200 N 120 30 N 34
Body Weight, 
Neurological, 

Thyroid
30 1.7E-02 No BSL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Footnotes: Definitions:
1     Sample and duplicate are counted as two separate samples when determining the minimum and maximum detected concentrations. C = Carcinogen.
2    Values  presented are sample-specific quantitation limits. CAS = Chemical abstract services.
3    The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern.
4     To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in Appendix A. J = Estimated value.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background, that chemical was not selected as a COPC. N = Noncarcinogen.
5    USEPA Region 9 Preliminary Remediation Goals (PRGs), October 2002. NA = Not applicable/not available.
6     Apportioned COPC screening levels for carcinogens are determined by dividing the non-apportioned PRGs by the number of chemicals classified as carcinogens by Region 9.  For example,  2 chemicals detected in subsurface soil at Site 17 sat = Soil saturation concentration.
       are classified as carcinogens.  Therefore, the apportioned screening levels for carcinogens are the PRGs divided by 2.  For noncarcinogens,   the COPC screening level is based on a target hazard quotient of 0.1, as per USEPA Region 4
       guidelines (USEPA Region 4, May 2000). Rationale Codes:
7     Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  For Selection as a COPC:
8    2004 Proposed Florida SCTLs are presented in Comparison of Chapter 62-777, F.A.C. -  May 26, 1999 Values vs. Proposed February 26, 2004 Values, online at http://fdep.ifas.ufl.edu/   ASL = Above COPC screening level
9    Target organs are obtained from Table II, Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.
10   Values of the simple apportioned SCTLs are determined by dividing the non-apportioned SCTL by the number carcinogenic chemicals or by the number of target organs for noncarcinogens as defined by Chapter 62-777 F.A.C.  For example, For Elimination as a COPC:
       2 carcinogens were detected in subsurface soil at Site 17.  Therefore, the apportioned SCTL value for carcinogens is the non-apportioned SCTL divided by 2.  For noncarcinogens,  neurological effects were identified as the target organ for 5 chemicals.   BKG = Within background levels.
       Therefore, the apportioned SCTLs for these chemicals are the non-apportioned values divided by 5.  Note that the non-apportioned SCTLs for barium, cadmium, copper, nickel, vanadium, and cyanide are based on acute toxicity considerations.   BSL = Below COPC screening level
11    According to the proposed Florida Rule 62-780, a chemical is identified as a COC if the maximum concentration is greater than 3 times the non-apportioned SCTL.   NUT = Essential nutrient.
12   A chemical is selected as a COPC if the maximum detected concentration exceeds either the USEPA or Florida apportioned risk-based screening levels,  or is greater than 3 times the non-apportioned SCTL,
      and if site concentrations exceed facility background levels (for metals).  
13   NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.
14   NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum detected concentration did not exceed the applicable PRG or SCTL.

Associated Samples: 17SB5-20-22
17SB1-15-17 17SB7-15-17
17SB1-60-62

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)



TABLE 11-11

FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL>15 FEET BGS
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 17, CRASH CREW TRAINING AREA A
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-    

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Volatile Organics  (mg/kg)
67-64-1 ACETONE 0.029 J 0.029 780 N 3.7E-05 NA (6) No maximum < SCTL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 24600 24600 72000 N 3.4E-01 no No maximum < SCTL
7440-38-2 ARSENIC 5.5 5.5 0.8 C 6.9E+00 no No (8)
7440-39-3 BARIUM 5.8 J 5.8 110 N 5.3E-02 NE (7) No maximum < SCTL
7440-41-7 BERYLLIUM 0.15 J 0.15 120 N 1.3E-03 NE No maximum < SCTL
7440-70-2 CALCIUM 70.3 J 70.3 --- --- No Essential Nutrient
7440-47-3 CHROMIUM 15.9 15.9 210 C 7.6E-02 NE No maximum < SCTL
7440-50-8 COPPER 4.3 J 4.3 110 N 3.9E-02 NE No maximum < SCTL
7439-89-6 IRON 13200 13200 23000 N 5.7E-01 no No maximum < SCTL
7439-92-1 LEAD 3.4 3.4 400 8.5E-03 NE No maximum < SCTL
7439-95-4 MAGNESIUM 96.4 J 96.4 --- --- NE No Essential Nutrient
7439-96-5 MANGANESE 15.1 15.1 1600 N 9.4E-03 no No maximum < SCTL
7439-97-6 MERCURY 0.04 J 0.04 3.4 N 1.2E-02 NE No maximum < SCTL
7440-02-0 NICKEL 2.8 J 2.8 110 N 2.5E-02 NE No maximum < SCTL
7782-49-2 SELENIUM 1.5 1.5 390 N 3.8E-03 NE No maximum < SCTL
7440-23-5 SODIUM 169 J 169 --- --- NE No Essential Nutrient
7440-62-2 VANADIUM 36.4 36.4 15 N 2.4E+00 no No (8)
7440-66-6 ZINC 3.8 J 3.8 23000 N 1.7E-04 NE No maximum < SCTL

Miscellaneous Parameter  (mg/kg)
57-12-5 CYANIDE 0.52 J 0.52 30 N 1.7E-02 NA No maximum < SCTL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.  

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.  
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations
       performed by the USEPA's ProUCL software and presented in Appendix A.
3    Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
4    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in
       Appendix A. If the site data to background data comparisons determine that the site concentrations of a constituent were not significantly different from background, that chemical was
       not selected as a potential COC.
5    A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
6    NA - Not Applicable.   According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
7    NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum concentration
       did not exceed the applicable SCTL.
8   These metals are not known to be associated with past practices or processes at Site 17 and the concentrations in soil at the site are considered to be naturally occurring or representative
      of anthropogenic background levels.  Therefore, these constituents are not selected as potential COCs for the site.

Definitions:
C = Carcinogen.

Associated Samples: CAS = Chemical abstract services.
17SB1-15-17 COPC = Chemical of potential concern.
17SB1-60-62 J = Estimated value.
17SB5-20-22 N = Noncarcinogen.
17SB7-15-17 NA = Not applicable/not available.

Maximum 
Concentration



TABLE 11-12

COMPARISON TO SOIL SATURATION LIMIT - SUBSURFACE SOIL>15 FEET BGS
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 17, CRASH CREW TRAINING AREA A
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA

CAS No. Parameter Frequency of 
Detection

Exposure Point 
Concentration  (2)

Sample of Maximum 
Detection

Site above 
Background 

?(3)

Soil Saturation 
Limit, Csat (4)

Volatile Organics  (mg/kg)
67-64-1 ACETONE 2/3 0.014 J 0.029 17SB1-15-17 NA (5) 100000

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical
       tests and calculations performed by the USEPA's ProUCL software and presented in Appendix A.
3    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background,
       that chemical was not selected as a potential COPC.
4    Soil Saturation Limits (CSAT),  Table 8, Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
5    NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.

Associated Samples:
17SB1-15-17
17SB1-60-62
17SB5-20-22
17SB7-15-17

Minimum 
Concentration



12.0  SITE 18, CRASH CREW TRAINING AREA B 

This section presents the results of the HHRA conducted for surface and subsurface soil samples 

collected at Site 18.  The assessment updates a risk evaluation presented in the 1999 RI report prepared 

for the Navy by HLA and was conducted per methodology recommended in USEPA and proposed State 

of Florida regulations and guidelines.  The HHRA focuses on an evaluation of direct contact risk; an 

evaluation of the potential for chemical migration from soils to groundwater will be presented in the RI for 

Site 40 (the Basewide Groundwater Investigation). 

 

12.1 SITE DESCRIPTION 

Site 18 is approximately 5 acres in size and is located along the unimproved road on the northwestern 

facility boundary near the North Air Field taxiway.  Site 18 was used for the training of firefighting crews 

between 1951 and 1991.  Site 18 consists of 11 burn pits (shallow depressions approximately 1 to 2 feet 

deep) rimmed by mounded earth.  Each of the burn pits contained decommissioned fuel tanks or aircraft 

fuselage to simulate aircraft crashes.  Firefighting training activities consisted of pouring approximately 

110 gallons of jet propellant (JP-5) fuel into the burn pit and igniting it.  As part of the training exercises, 

the fires were then extinguished using AFFF.  According to facility records, 6,285 gallons of fuel and 

3,148 gallons of AFFF were used during 1984 alone.   

 

The approximate location of Site 18 is shown on Figure 1-2 of the 1999 RI report.  No permanent surface 

water sources exist at Site 18. 

 

The 1992/1993 Phase IIA field investigation soil samples were collected from drainage ditches or swales 

suspected of channeling overland flow occurring during heavy rains from the 11 burn pit areas.  In the 

1992/1993 Phase IIA field investigation, the suspected burn pit areas and drainage ditches were well 

defined.  In 1994, fuel tanks and aircraft bodies used in training activities were removed from the burn 

pits, and earth-moving equipment spread the rim of mounded soil from around the burn pit depressions to 

the adjacent areas.  

 

Currently, the site is maintained as an open, grassy field with a slight surface gradient sloping gently 

towards the southwest.  There are currently no buildings at Site 18.  A 24 inch permeable soil layer and 

native grass cover was emplaced over the surface soil at Site 18 in 1999 (Bechtel, 2000). 
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12.2 SUMMARY OF PHASE IIA/IIB FIELD INVESTIGATION OF SOILS 

The surface soil dataset for Site 18 consists of soil samples collected from 47 sample locations (18-SL-01 

through 18-SL-47) during the 1992 Phase IIA field investigation.  The sample locations were biased 

based on the location of the 11 burn pit areas, stained areas, and areas of overland flow associated with 

the former firefighting training activities or high OVA readings.  Based on OVA readings, surface soil 

samples were collected from various depth intervals (up to 12 inches bgs) and analyzed for TCL VOCs 

and SVOCs, TAL inorganics, cyanide, and TRPH.  Select surface soil samples were also analyzed for 

TCL pesticides and PCBs.  

 

The subsurface soil dataset for Site 18 consists of 24 soil samples collected from 10 soil borings 

(18-SB-01, 18-SB-02, 18-SB-04, 18-SB-06, 18-SB-07, 18-SB-09, 18-SB-10, 18-SB-62, WHF-18-SB-6, 

WHF-18-SB-8) advanced during the 1993 Phase IIA field investigation.  Subsurface soil samples were 

collected from depth intervals of 5 to 7 feet, 10 to 12 feet, 15 to 17 feet, 20 to 22 feet, 25 to 27 feet, 35 to 

37 feet, or 40 to 42 feet and analyzed for TCL VOCs, SVOCs, pesticides, PCBs, TAL inorganics, cyanide, 

and TRPH.  Twelve surface soil samples were also selected and analyzed for TCLP VOCs and metals.   

 

Descriptive statistics (i.e., frequency of detection, range of positive detections, range of non-detect 

results) for the target analytes detected in the surface and subsurface soil samples are presented in 

Tables 12-1 and 12-2, respectively.  The complete analytical database is included on the CD submitted 

with this report; a printout of the analytical database is provided in Appendix A. 

 

Surface and subsurface soil sample locations are presented on Figures 3-1 and 3-2 of the 1999 RI report. 

 

12.3 SELECTION OF COPCS FOR HUMAN HEALTH RISK ASSESSMENT 

The direct contact, risk-based screening levels defined in Section 2 were used to select COPCs for Site 

18.  A discussion of the chemicals selected as COPCs (i.e., those chemicals detected at concentrations 

in excess of USEPA and FDEP direct contact exposure criteria) and the rationale for COPC selection are 

provided in the following paragraphs.  COPC selection tables for surface soil and subsurface soil are 

presented as Tables 12-1 and 12-2, respectively.   

 

12.3.1 Surface Soil 

Seven VOCs, 15 SVOCs (including several cPAHs), 22 inorganics, and TRPH were detected in 47 

surface soil samples collected at Site 18.  A comparison of the maximum detected surface soil 

concentrations to screening levels based on USEPA Region 9 PRGs and FDEP SCTLs for residential 

exposures is presented in Table 12-1.  Also presented in Table 12-1 are the results of the site data-to-
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background data comparisons conducted as described in Appendix A.  The following chemicals were 

detected in surface soil at maximum concentrations exceeding the direct contact, risk based COPC 

screening levels and background, and were retained as COPCs for surface soil at Site 18: 

 

• SVOCs (2-methylnaphthalene, naphthalene, and carcinogenic PAHs) 

• Inorganics (barium, cadmium, chromium, and copper) 

• TPRH 

 

cPAHs were detected in 1 of 47 surface soil samples at concentrations in excess of the simple 

apportioned and non-apportioned PRGs and SCTLs.  Concentrations of 2-methylnaphthalene exceeded 

the simple apportioned PRG and SCTL but were less than the non-apportioned PRG and SCTL.  

Concentrations of naphthalene exceeded the simple apportioned PRG but were less than the non-

apportioned PRG and simple apportioned and non-apportioned SCTLs.  The maximum barium 

concentration exceeded the simple and non-apportioned SCTLs.  Concentrations of cadmium exceeded 

the apportioned and non-apportioned PRGs but were less than the apportioned and non-apportioned 

SCTLs.  Concentrations of copper exceeded the apportioned PRG and apportioned and non-apportioned 

SCTLs, but were less than the non-apportioned PRG.  TRPH concentrations exceeded the apportioned 

and non-apportioned SCTLs.    

 

Although concentrations of aluminum, arsenic, iron, and manganese in surface soil exceeded the 

screening criteria (Table 12-1) these inorganics are not known to be associated with past practices or 

processes at any NAS Whiting Field sites.  Additionally, the site-specific values for these inorganics are 

within the range of levels found at NAS Whiting Field and/or of naturally occurring levels throughout the 

southeastern United States.  The Remedial Investigation (RI) for NAS Whiting Field Site 40, Basewide 

Groundwater, contains the appendix “Inorganics in Soil at NAS Whiting Field”, presenting the technical 

basis for this determination.  Considering the information presented above, aluminum, arsenic, iron, and 

manganese are not considered COPCs for Site 18 surface soils. 

 

Antimony and thallium were not selected as COPCs based on the site data-to-background data 

comparisons presented in Appendix A. 

 

12.3.2 Subsurface Soil 

Four VOCs, eight SVOCs, one pesticide, 19 inorganics, TRPH, and cyanide were detected in 13 shallow 

subsurface soil samples collected at Site 18.  A comparison of the maximum detected subsurface soil 

concentrations to screening levels based on USEPA Region 9 PRGs and FDEP SCTLs for residential 

exposures is presented in Table 12-2.  Also presented in Table 12-2 are the results of the site data-to-

background data comparisons conducted as described in Appendix A.  The following chemicals were 
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detected in subsurface soil at maximum concentrations exceeding the direct contact, risk based COPC 

screening levels and background and were retained as COPCs for subsurface soil at Site 18: 

 

• SVOCs (2-methylnaphthalene and naphthalene) 

• TPRH 

 

Concentrations of 2-methylnaphthalene and naphthalene exceeded the simple apportioned PRGs and 

SCTLs but were less than the non-apportioned and PRGs and SCTLs.  The maximum TRPH 

concentration exceeded the apportioned and non-apportioned SCTLs. 

 

Although concentrations of aluminum, arsenic, iron, and vanadium in the subsurface soils exceeded the 

screening criteria these inorganics are not known to be associated with past practices or processes at 

any NAS Whiting Field Sites.  Therefore, these inorganics were not retained as COPCs for direct contact 

exposures to subsurface soil at the Site 18.  Additionally, the site-specific values for these inorganics are 

within the range of levels found at NAS Whiting Field and/or of naturally occurring levels throughout the 

southeastern United States.  The Remedial Investigation (RI) for NAS Whiting Field Site 40, Basewide 

Groundwater, contains the appendix “Inorganics in Soil at NAS Whiting Field”, presenting the technical 

basis for this determination.  Considering the information presented above, aluminum, arsenic, iron, and 

vanadium are not considered COPCs for Site 18 subsurface soils. 

 

12.4 RISK CHARACTERIZATION 

This section provides a characterization of the human health risks associated with potential exposures to 

chemicals in surface and subsurface soils at Site 18.  As discussed in Section 2, potential risks were 

estimated for five receptors (the hypothetical future resident, the typical industrial worker, the construction 

worker, the maintenance worker, and the recreational user) using USEPA and proposed FDEP guidance.  

The results of the risk characterization are discussed below. 

 

12.4.1 Risk Characterization Using USEPA Guidelines 

This section contains a summary of the results of the risk characterization for Site 18 conducted 

according to USEPA guidance.  Quantitative risk estimates for potential human receptors were developed 

for those chemicals identified as COPCs in Section 12.3.  Potential cancer risks and HIs were calculated 

using the methodology presented in Section 2 and are summarized in Table 12-3.  The results are 

discussed below.  Chemical-specific risks for Site 18 are presented in Appendix B. 
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Non-carcinogenic Risk 

Cumulative HIs estimated for exposures to surface and subsurface soil by all receptors were less than or 

equal to 1, indicating adverse, non-carcinogenic effects are not anticipated for these receptors under the 

conditions defined in the exposure assessment. 

 

Carcinogenic Risk 

Cumulative ILCRs for exposures to surface and subsurface soil were less than or within USEPA’s target 

risk range of 1 x 10-4 to 1 x 10-6 for all receptors.  However, ILCRs estimated for surface soil for 

hypothetical future exposure incurred by a resident or industrial worker exceeded the State of Florida’s 

target risk level of 1 x 10-6.  Only the chemical-specific risk estimates for cPAHs exceeded 1 x 10-6. 

 

12.4.2 Risk Characterization Using State of Florida Guidelines 

This section contains a summary of the results of the risk characterization for Site 18 conducted 

according to proposed Florida Rule 62-780 FAC as discussed in Section 2.  The results are summarized 

in Tables 12-4 through 12-11 and are discussed below. 

 

12.4.2.1 Surface Soil 

Level 1 Evaluation (Residential) 

Table 12-4 presents a comparison of the maximum detected concentrations and EPCs for surface soil to 

the FDEP residential SCTLs.  The following chemicals were identified as exceeding the Level 1 SCTLs 

and were retained as potential COCs for residential exposures to surface soil at Site 18: 

 

• cPAHs (expressed as benzo(a)pyrene equivalents) 

• Inorganics (barium, copper) 

• TRPH 

 

The maximum detected concentrations of cPAHs, copper, and TRPH were greater than three times the 

residential SCTLs.   

 

The maximum concentrations and EPCs for arsenic and iron also exceeded the Level 1 criteria, and the 

maximum detected concentration of arsenic exceeded three times the residential SCTL.  However, 

please see preceding discussions regarding arsenic and iron (Section 12.3.1).  Arsenic and iron were not 

retained as COCs for residential exposures to surface soil at the Site 18. 
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As shown in Table 12-5, the concentrations of all organics in surface soil were significantly less than Csat 

concentrations, indicating free product is not present in surface soil. 

 

Level 2 Evaluation (Industrial) 

The results of the Level 1 evaluation identified several COCs; therefore, a Level 2 evaluation was 

conducted.  A comparison of the maximum detected concentrations and EPCs for surface soil to FDEP 

industrial SCTLs is presented in Table 12-6.  The following chemicals were identified as exceeding Level 

2 SCTLs and were retained as potential COCs for industrial exposures to surface soil at Site 18: 

 

• cPAHs (expressed as benzo(a)pyrene equivalents) 

• TRPH 

 

The maximum detected concentration of TRPH exceeded the three times the industrial SCTL. 

 

Level 3 Evaluation (Recreational) 

The results of the Level 2 evaluation identified cPAHs and TRPH as potential COCs, therefore, a Level 3 

evaluation was conducted.  Alternative CTLs for recreational exposures were derived following the 

methodology presented in Section 2.  A comparison of the maximum detected concentrations and EPCs 

for surface soil to the alternative CTLs is presented in Table 12-7.  The cPAHs were the only chemicals 

with maximum concentrations and EPCs exceeding the Level 3 alternative CTLs and were retained as 

potential COCs for recreational exposures to surface soil at Site 18. 

 

12.4.2.2 Subsurface Soil 

Level 1 Evaluation (Residential) 

Table 12-8 presents a comparison of the maximum detected concentrations and EPCs for subsurface soil 

to FDEP residential SCTLs.  TRPH was the only chemical identified as exceeding the Level 1 SCTLs and 

was therefore retained as a potential COC for residential exposures to subsurface soil at Site 18. The 

maximum detected TRPH concentrations exceeded three times the residential SCTL. 

 

The maximum detections and EPCs for arsenic and vanadium also exceeded the Level 1 criteria, and the 

maximum detected concentration of arsenic exceeded three times the residential SCTL.  However, 

please see preceding discussions regarding arsenic and vanadium (Section 12.3.2).  Therefore, arsenic 

and vanadium were not retained as potential COCs for residential exposures to subsurface soil at the Site 

18. 
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As shown in Table 12-9, the concentrations of all organics in subsurface soil were significantly less than 

Csat concentrations, indicating free product is not present in subsurface soil. 

 

Level 2 Evaluation (Industrial) 

The results of the Level 1 evaluation identified TRPH as a COC; therefore, a Level 2 evaluation was 

conducted.  A comparison of the maximum detected concentrations and EPCs for subsurface soil to the 

FDEP industrial SCTLs is presented in Table 12-10.  TRPH was the only chemical identified as exceeding 

the Level 2 SCTLs and was therefore retained as a potential COC for industrial exposures to subsurface 

soil at Site 18. 

 

Level 3 Evaluation (Recreational) 

The results of the Level 2 evaluation identified TRPH as a COC; therefore, a Level 3 evaluation was 

conducted.  Alternative CTLs for recreational exposures were derived following the methodology 

presented in Section 2.  A comparison of the maximum detected concentrations and EPCs for subsurface 

soil to the alternative CTLs is presented in Table 12-11.  The maximum detected concentrations and 

EPCs for all chemicals were less than the Level 3 CLTs.  Therefore, no chemicals were retained as COCs 

for recreational exposures to subsurface soil at the Site 18. 

 

12.5  UNCERTAINTY ANALYSIS 

A summary of the uncertainties associated with the baseline HHRA, including a discussion of how they 

may affect the final risk numbers, is provided in this section. 

 

12.5.1 Uncertainty Associated with TRPH 

Although TRPH was identified as a COPC in surface and subsurface soil, potential risks from exposures 

to TRPH in surface and subsurface soil were not evaluated in this risk assessment because no toxicity 

criteria are available for TRPH.  However, FDEP has derived SCTLs for TRPH using methodology 

developed by MADEP.  The SCTLs were used to estimate potential risks following the methodology 

presented in Section 2.  The resulting HIs are presented in the tables below. 
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SURFACE SOIL 
Receptor TRPH 

Concentration 
(mg/kg) 

FDEP SCTL 
or CTL 
(mg/kg) 

Hazard 
Index 

Resident 6,770 340 20 
Industrial Worker 6,770 2,500 3 
Construction Worker 6,770 490 14 
Maintenance Worker 6,770 21,000 0.3 
Adolescent Recreational User 6,770 31,000 0.2 
Adult Recreational User 6,770 40,000 0.2 

 

HIs for all residents, industrial workers, and construction workers exposed to surface soil exceeded 1.  

HIs for maintenance workers, adolescent recreational users, and adult recreational users exposed to 

surface soil were less than 1 indicating adverse, non-carcinogenic effects are not anticipated for these 

receptors under the defined exposure conditions. 

 

SUBSURFACE SOIL 
Receptor TRPH 

Concentration 
(mg/kg) 

FDEP SCTL 
or CTL 
(mg/kg) 

Hazard 
Index 

Residents 3,742 340 11 
Industrial Worker 3,742 2,500 1 
Construction Worker 3,742 490 8 

 

HIs for residents and construction workers exceeded 1.  The HI for the industrial workers was 

approximately equal to 1 indicating adverse, non-carcinogenic effects are not anticipated for industrial 

workers under the defined exposure conditions. 

 

12.5.2 Qualitative Risk Evaluation of Metals Eliminated as COPCs Based on Background 

COPCs for the Site 18 were selected using available background concentrations for soil.  Aluminum, 

antimony, arsenic, iron, manganese, and thallium in surface soil and aluminum, arsenic, and iron in 

subsurface soil were eliminated as COPCs primarily on the basis of background concentrations.  The 

following table provides a qualitative risk evaluation of these metals by comparing the maximum detected 

concentrations to their respective FDEP residential SCTLs.   
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Maximum Detected Concentration 
(mg/kg) 

Chemical 

Surface Soil Subsurface Soil 

FDEP SCTL 
(mg/kg) 

Aluminum 13,500 10,000 72,000 
Antimony 5.8 Not Applicable 26 
Arsenic 3.1 3.5 0.8 
Iron 51,700 8,620 23,000 
Manganese 457 Not Applicable 1,600 
Thallium 0.53 Not Applicable 6.3 

 

The SCTLs presented for aluminum, antimony, iron, manganese, and thallium are based on the potential 

for non-cancer health effects.  The maximum detected concentration of aluminum in surface soil is 

approximately one-fifth of the SCTL, and the maximum detected concentration in subsurface soil is 

approximately one-seventh of the SCTL.  The maximum detected concentration of iron in surface soil is 

2.2 times the SCTL, and the maximum detected concentration is subsurface soil is approximately 

one-third of the SCTL.  RfDs for aluminum and iron are based on allowable intakes rather than on 

adverse effect levels; consequently, an exceedance of the SCTL is not a definitive indication of the 

potential for adverse, non-cancer health effects.  The maximum detected concentration of antimony in 

surface soil is approximately one-fourth of the SCTL.  The maximum detected concentration of 

manganese in surface soil is approximately one-third of the SCTL.  The maximum detected concentration 

of thallium in surface soil is approximately one-twelve of the SCTL.   

 

The SCTLs presented for arsenic are based on the potential for cancer effects and represent the 1 x 10-6 

(one-in-one million) cancer risk level (the values are the COPC screening levels used in this HHRA).  

SCTLs representing the 1 x 10-5 and 1 x 10-4 cancer risk levels would be 10 and 100 times, respectively, 

greater than the values presented for the 1 x 10-6 cancer risk level.  Consequently, the maximum detected 

concentrations of arsenic in surface and subsurface soil exceed the 1 x 10-6 cancer risk levels but not the 

1 x 10-5 and 1 x 10-4 risk levels.   

 

12.5.3 Evaluation of Deep Subsurface Soils 

A risk assessment evaluation of chemical concentrations detected in relatively shallow subsurface soils 

(i.e., soils between 2 feet and 15 feet bgs) for Site 18 was presented in Sections 12.3.2 and 12.4.2.2.  

The risk assessment evaluation of chemical concentrations in soil samples collected from greater than 

15 feet bgs is presented in Tables 12-12 through 12-15.  TRPH was the only parameter selected as a 

COPC using USEPA methodology or as a potential COC using FDEP methodology.  The maximum 

detected TRPH concentration exceeds the Level 1 SCTL (residential) but not the Level 2 SCTL 

(industrial). 
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12.6 SUMMARY AND CONCLUSIONS 

An HHRA was conducted for the chemical concentrations detected in 47 surface soil and 24 subsurface 

soil samples collected at Site 18.  The evaluation was conducted using both USEPA and State of Florida 

regulations and guidelines for HHRA.  The risk assessment considered five receptors, the hypothetical 

future resident, the typical industrial worker, the construction worker, the maintenance worker, and the 

recreational user, assuming exposure via the ingestion, dermal contact, and inhalation routes of 

exposure.  However, with the possible exception of the maintenance worker, none of the receptors are 

currently contacting surface or subsurface soils at Site 18.  The risk evaluations performed using USEPA 

guidelines and State of Florida regulations and guidelines yielded comparable results. 

 

A 24-inch permeable soil layer and native grass cover were emplaced over the surface soil of Site 18 in 

1999 (Bechtel, 2000).  Consequently, the surface soil data evaluated in this risk assessment actually 

represent the shallow subsurface soils underlying this permeable cap. This is an important consideration 

when interpreting the risk characterization results summarized below because, barring construction 

activities or an excavation bringing contaminated soils to the surface, the emplacement of the cap has 

eliminated direct receptor contact (and risk) to the soils underlying the cap.  According to Section 

62-780.680(2)(b)(2) of proposed Rule 62-780, FAC, the criterion for direct contact exposure under Risk 

Management Option Level II is met by the emplacement of an engineering control preventing human 

exposure, such as a permanent cover material or 2 feet of soil. 

 

Three organics (cPAHs, 2-methylnaphthalene, and naphthalene), four inorganics (barium, cadmium, 

chromium, and copper), and TRPHs were selected as COPCs for surface soil and evaluated in the 

quantitative HHRA conducted per USEPA guidelines.  2-Methylnaphthalene, naphthalene, and TRPH 

were selected as COPCs for subsurface soil and also evaluated per USEPA guidelines.  The non-cancer 

risk estimates (i.e., HIs) developed for the resident, industrial worker, and construction worker exposed to 

TRPH in surface soils and for the resident and construction worker exposed to TRPH in subsurface soils 

exceeded 1 indicating a potential for non-carcinogenic health effects.  However, the HIs developed for all 

other COPCs in surface or subsurface soil did not exceed 1.  Although the cancer risk estimate 

developed for the COPCs for surface soil for the hypothetical future resident and the typical industrial 

worker exceeded the State of Florida cancer risk benchmark of 1 x 10-6, none of the cancer risk estimates 

exceed the USEPA cancer risk range of 1 x 10-4 to 1 x 10-6.  The primary risk drivers for surface soils 

were the carcinogenic PAHs; chemical-specific risk estimates for all other COPCs are less than 4 x 10-9.  

cPAHs were only detected in 1 of 47 surface soil samples; the TRPH concentration reported for this 

sample was 18,000 mg/kg. 

 

The risk assessment conducted per the State of Florida regulations and guidelines evaluated risks to a 

hypothetical future resident and a typical industrial worker using published SCTLs for the residential and 
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industrial land use scenarios, respectively.  Additionally, risks to a hypothetical future recreational user 

were evaluated using SCTLs specifically developed for this risk assessment as allowed in the State of 

Florida regulations and guidelines.  The following chemicals were identified as potential COCs for surface 

soils based on a comparison of EPCs to these SCTLs: 

 

Residential SCTLs Industrial SCTLs Recreational SCTLs 
cPAHs cPAHs cPAHs 
TRPH TRPH  
Barium   
Copper   

 

However, the predominant contaminant is TRPH. As noted above, cPAHs were detected in one surface 

soil sample only.  The maximum concentration of copper (864 mg/kg) is greater than three times the 

SCTL, which is based on acute health effects (110 mg/kg).  With one exception, the TRPH concentrations 

were also elevated in samples with copper concentrations exceeding this SCTL. 

 

TRPH was the only contaminant selected as a potential COC for subsurface soils. The maximum 

detected concentration (7,190 mg/kg) and EPC (3,742 mg/kg) exceeded both residential and industrial 

SCTLs (340 mg/kg and 2,500 mg/kg, respectively). 

 



TABLE 12-1

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 18, CRASH CREW TRAINING AREA B
NAVAL AIR STATION, WHITING FIELD
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CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned 
Screening Levels 

based on Region 9 
PRGs Residential (6)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/   

Non-apportioned 
Residential SCTL 

Ratio >3 ? (11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Volatile Organics  (mg/kg)
78-93-3 2-BUTANONE 6/47 0.017 J 1.7 0.011 - 1.5 18-SL-27 1.7 NA (13) 7300 N 730 3100 N 16000 Developmental 1000 5.5E-04 No BSL

67-64-1 ACETONE 2/47 0.34 J 1.4 J 0.011 - 1.5 18-SL-37 1.4 NA 1600 N 160 780 N 11000 Kidney, Liver, 
Neurological 110 1.8E-03 No BSL, FREQ

75-15-0 CARBON DISULFIDE 8/47 0.001 J 0.011 J 0.005 - 0.74 18-SL-31-D 0.011 NA 360 N 36 200 N 270 Developmental, 
Neurological 29 5.5E-05 No BSL

100-41-4 ETHYLBENZENE 10/47 0.015 J 0.8 0.005 - 0.032 18-SL-33 0.8 NA 400 sat 400 1100 N 1500 Developmental, 
Kidney, Liver 160 7.3E-04 No BSL

75-09-2 METHYLENE CHLORIDE 5/47 0.049 J 0.086 J 0.005 - 0.8 18-SL-32 0.086 NA 9.1 C 1.5 16 C 17 --- 3 5.4E-03 No BSL

108-88-3 TOLUENE 11/47 0.001 J 0.39 J 0.005 - 0.69 18-SL-33 0.39 NA 520 sat 520 380 N 7500 Kidney, Liver, 
Neurological 54 1.0E-03 No BSL

1330-20-7 TOTAL XYLENES 32/47 0.001 J 7 0.005 - 0.032 18-SL-33 7 NA 270 N 27 5900 N 130
Body Weight, 

Mortality, 
Neurological

840 1.2E-03 No BSL

Semivolatile Organics  (mg/kg)

91-57-6 2-METHYLNAPHTHALENE 9/47 1.1 J 33 J 0.35 - 19 18-SL-27 33 NA 56 N 5.6 80 N 210 Body Weight, 
Nasal 16 4.1E-01 Yes ASL

111-91-1 BIS(2-CHLOROETHOXY)METHANE 1/47 0.44 J 0.44 J 0.35 - 20 18-SL-06 0.44 NA --- --- --- --- --- --- --- No NTX, FREQ
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 15/47 0.056 J 5.6 J 0.35 - 20 18-SL-23 5.6 NA 35 C 5.8 76 C 72 --- 15 7.4E-02 No BSL

206-44-0 FLUORANTHENE 1/47 3.5 J 3.5 J 0.35 - 20 18-SL-23 3.5 NA 2300 N 230 2900 N 3200 Blood, Kidney, 
Liver 410 1.2E-03 No BSL, FREQ

86-73-7 FLUORENE 1/47 0.44 0.44 0.35 - 20 18-SL-13 0.44 NA 2700 N 270 2200 N 2600 Blood 550 2.0E-04 No BSL, FREQ

91-20-3 NAPHTHALENE 9/47 0.99 8 J 0.35 - 11 18-SL-33 8 NA 56 N 6 40 N 55 Body Weight, 
Nasal 8 2.0E-01 Yes ASL

85-01-8 PHENANTHRENE 3/47 0.12 J 2.2 J 0.35 - 20 18-SL-27 2.2 NA 2300 N 230 2000 N 2200 Kidney 290 1.1E-03 No BSL
129-00-0 PYRENE 3/47 0.73 J 7.7 J 0.35 - 20 18-SL-23 7.7 NA 2300 N 230 2200 N 2400 Kidney 310 3.5E-03 No BSL
50-32-8 BAP EQUIVALENT 1/47 1.3 0.35 - 20 18-SL-23 1.3 NA 0.062 C 0.01 0.1 C 0.1 --- 0.02 1.3E+01 Yes ASL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 47/47 1510 13500 --- 18-SL-31-D 13500 no 76000 N 7600 72000 N 80000 Body Weight 14400 1.9E-01 No BKG
7440-36-0 ANTIMONY 5/47 2.9 5.8 J 2.6 - 4.4 18-SL-01-D 5.8 no 31 N 3.1 26 N 27 Blood, Mortality 5.2 2.2E-01 No BKG
7440-38-2 ARSENIC 35/47 0.24 J 3.1 0.22 - 2.2 18-SL-31 3.1 no 0.39 C 0.065 0.8 C 2.1 --- 0.16 3.9E+00 No BKG
7440-39-3 BARIUM 47/47 2.5 J 290 --- 18-SL-31-D 290 yes 5400 N 540 110 N 120 Cardiovascular 110 2.6E+00 Yes ASL

7440-41-7 BERYLLIUM 23/47 0.06 J 0.14 J 0.05 - 0.09 18-SL-31-D 0.14 NE (14) 150 N 15 120 N 120 Gastrointestinal, 
Respiratory 40 1.2E-03 No BSL

7440-43-9 CADMIUM 23/47 0.6 J 38.8 0.58 - 0.72 18-SL-42 38.8 yes 37 N 3.7 75 N 82 Kidney 75 5.2E-01 Yes ASL
7440-70-2 CALCIUM 36/47 63 J 1050 J 102 - 786 18-SL-20 1050 NE --- --- --- --- --- --- No NUT
7440-47-3 CHROMIUM 47/47 1.5 J 95.7 J --- 18-SL-10 95.7 yes 210 C 35 210 C 210 --- 42 4.6E-01 Yes ASL

7440-48-4 COBALT 29/47 0.4 J 5.9 J 0.34 - 4.8 18-SL-31-D 5.9 NE 900 C 150 4700 N 1700

Cardiovascular, 
Immunological, 
Neurological, 
Reproductive

671 1.3E-03 No BSL

7440-50-8 COPPER 44/47 1.8 J 864 2.3 - 4.5 18-SL-01-D 864 yes 3100 N 310 110 N 150 Gastrointestinal 110 7.9E+00 Yes ASL

7439-89-6 IRON 47/47 1140 51700 --- 18-SL-31-D 51700 no 23000 N 2300 23000 N 53000 Blood,          
Gastrointestinal 4600 2.2E+00 No BKG

7439-92-1 LEAD 43/47 3.2 168 4.6 - 16.1 18-SL-31-D 168 NE 400 400 400 400 --- 400 4.2E-01 No BSL
7439-95-4 MAGNESIUM 47/47 33.8 J 657 J --- 18-SL-31-D 657 NE --- --- --- --- --- --- --- No NUT
7439-96-5 MANGANESE 47/47 12.1 457 --- 18-SL-31-D 457 no 1800 N 180 1600 N 3500 Neurological 229 2.9E-01 No BKG
7439-97-6 MERCURY 14/47 0.04 J 0.25 0.01 - 0.12 18-SL-23 0.25 NE 23 N 2.3 3.4 N 3 Neurological 0.49 7.4E-02 No BSL
7440-02-0 NICKEL 23/47 2.5 J 19.7 2.3 - 11.4 18-SL-31-D 19.7 NE 1600 N 160 110 N 340 Body Weight 110 1.8E-01 No BSL
7440-09-7 POTASSIUM 32/47 138 J 2930 129 - 158 18-SL-31-D 2930 NE --- --- --- --- --- --- --- No NUT
7440-22-4 SILVER 1/47 0.35 J 0.35 J 0.32 - 0.7 18-SL-03 0.35 NE 390 N 39 390 N 410 Skin 390 9.0E-04 No BSL, FREQ
7440-23-5 SODIUM 36/47 137 J 302 J 127 - 270 18-SL-31-D 302 NE --- --- --- --- --- --- --- No NUT
7440-28-0 THALLIUM 1/47 0.53 J 0.53 J 0.34 - 0.73 18-SL-43 0.53 no 5.2 N 0.52 6.3 N 6.1 Liver 1.3 8.4E-02 No FREQ, BKG
7440-62-2 VANADIUM 46/47 2.4 J 12.1 3.5 - 3.6 18-SL-42 12.1 no 550 N 55 15 N 67 NOEL 15 8.1E-01 No BSL,BKG
7440-66-6 ZINC 39/47 4.3 J 779 7.3 - 77 18-SL-31-D 779 NE 23000 N 2300 23000 N 26000 Blood 4600 3.4E-02 No BSL

Petroleum Hydrocarbons  (mg/kg)
TTNUS001 TRPH 38/47 2.9 23500 1.7 - 1.9 18-SL-15 23500 NA --- --- 340 460 Multiple endpoints 170 6.9E+01 Yes ASL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)
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CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned 
Screening Levels 

based on Region 9 
PRGs Residential (6)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/   

Non-apportioned 
Residential SCTL 

Ratio >3 ? (11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)

Footnotes: Definitions:
1     Sample and duplicate are counted as two separate samples when determining the minimum and maximum detected concentrations. C = Carcinogen.
2    Values  presented are sample-specific quantitation limits. CAS = Chemical abstract services.
3    The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern.
4     To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in Appendix A. J = Estimated value.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background, that chemical was not selected as a COPC. N = Noncarcinogen.
5    USEPA Region 9 Preliminary Remediation Goals (PRGs), October 2002. NA = Not applicable/not available.
6     Apportioned COPC screening levels for carcinogens are determined by dividing the non-apportioned PRGs by the number of chemicals classified as carcinogens by Region 9.  For example,  6 chemicals detected in surface soil at Site 18 sat = Soil saturation concentration.
       are classified as carcinogens.  Therefore, the apportioned screening levels for carcinogens are the PRGs divided by 6.  For noncarcinogens,   the COPC screening level is based on a target hazard quotient of 0.1, as per USEPA Region 4
       guidelines (USEPA Region 4, May 2000). Rationale Codes:
7     Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  For Selection as a COPC:
8    2004 Proposed Florida SCTLs are presented in Comparison of Chapter 62-777, F.A.C. -  May 26, 1999 Values vs. Proposed February 26, 2004 Values, online at http://fdep.ifas.ufl.edu/   ASL = Above COPC screening level
9    Target organs are obtained from Table II, Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.
10   Values of the simple apportioned SCTLs are determined by dividing the non-apportioned SCTL by the number carcinogenic chemicals or by the number of target organs for noncarcinogens as defined by Chapter 62-777 F.A.C.  For example, For Elimination as a COPC:
       5 carcinogens were detected in surface soil at Site 18.  Therefore, the apportioned SCTL value for carcinogens is the non-apportioned SCTL divided by 5.  For noncarcinogens,  neurological effects were identified as the target organ for 7 chemicals.   BKG = Within background levels.
       Therefore, the apportioned SCTLs for these chemicals are the non-apportioned values divided by 7.  Note that the non-apportioned SCTLs for barium, cadmium, copper, nickel, vanadium, and cyanide are based on acute toxicity considerations.   BSL = Below COPC screening level
11    According to the proposed Florida Rule 62-780, a chemical is identified as a COC if the maximum concentration is greater than 3 times the non-apportioned SCTL.   NUT = Essential nutrient.
12   A chemical is selected as a COPC if the maximum detected concentration exceeds either the USEPA or Florida apportioned risk-based screening levels,  or is greater than 3 times the non-apportioned SCTL,
      and if site concentrations exceed facility background levels (for metals).  
13   NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.
14   NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum detected concentration did not exceed the applicable PRG or SCTL.

Associated Samples:
18-SL-01 18-SL-12 18-SL-24 18-SL-36
18-SL-01-D 18-SL-13 18-SL-25 18-SL-37
18-SL-02 18-SL-14 18-SL-26 18-SL-37-D
18-SL-03 18-SL-15 18-SL-27 18-SL-38
18-SL-04 18-SL-16 18-SL-28 18-SL-39
18-SL-05 18-SL-17 18-SL-29 18-SL-40
18-SL-06 18-SL-18 18-SL-30 18-SL-41
18-SL-07 18-SL-19 18-SL-31 18-SL-42
18-SL-08 18-SL-20 18-SL-31-D 18-SL-43
18-SL-09 18-SL-21 18-SL-32 18-SL-44
18-SL-10 18-SL-22 18-SL-33 18-SL-45
18-SL-10-D 18-SL-23 18-SL-34 18-SL-46
18-SL-11 18-SL-23-D 18-SL-35 18-SL-47
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CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned 
Screening Levels 

based on Region 9 
PRGs Residential (6)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/   

Non-apportioned 
Residential SCTL 

Ratio >3 ? (11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Volatile Organics  (mg/kg)
78-93-3 2-BUTANONE 2/13 0.006 J 0.021 J 0.010 - 7.1 18SB6-5-7 0.021 NA (13) 7300 N 730 3100 N 16000 Developmental 1600 6.8E-06 No BSL
108-10-1 4-METHYL-2-PENTANONE 2/13 0.003 J 0.017 0.010 - 7.1 18SB8-5-7 0.017 NA 790 N 79 220 N 4300 Kidney, Liver 55 7.7E-05 No BSL

67-64-1 ACETONE 4/13 0.024 0.13 0.011 - 7.1 18SB10-5-7 0.13 NA 1600 N 160 780 N 11000 Kidney, Liver, 
Neurological 98 1.7E-04 No BSL

1330-20-7 TOTAL XYLENES 3/13 0.016 8.7 0.010 - 1.3 18SB6-10-12 8.7 NA 270 N 27 5900 N 130
Body Weight, 

Mortality, 
Neurological

740 1.5E-03 No BSL

Semivolatile Organics  (mg/kg)

91-57-6 2-METHYLNAPHTHALENE 6/13 0.086 J 37 J 0.35 - 0.38 18SB6-10-12 37 NA 56 N 5.6 80 N 210 Body Weight, 
Nasal 13 4.6E-01 Yes ASL

106-44-5 4-METHYLPHENOL 2/13 0.11 J 0.28 J 0.35 - 7.2 18SB8-5-7-D 0.28 NA 310 N 31 250 N 300
Maternal Death, 

Neurological,  
Respiratory

31 1.1E-03 No BSL

132-64-9 DIBENZOFURAN 1/13 0.85 J 0.85 J 0.35 - 7.2 18SB6-10-12-D 0.85 NA 290 N 29 280 N 320 None Specified 93 3.0E-03 No BSL
131-11-3 DIMETHYL PHTHALATE 1/13 0.04 J 0.04 J 0.35 - 7.2 18SB1-10-12 0.04 NA 100000 max 100000 590000 N 690000 Kidney 150000 6.8E-08 No BSL
86-73-7 FLUORENE 3/13 0.056 J 0.57 J 0.35 - 7.2 18SB6-10-12-D 0.57 NA 2700 N 270 2200 N 2600 Blood 730 2.6E-04 No BSL

91-20-3 NAPHTHALENE 3/13 0.23 J 16 J 0.35 - 0.7 18SB6-10-12 16 NA 56 N 5.6 40 N 55 Body Weight, 
Nasal 7 4.0E-01 Yes ASL

85-01-8 PHENANTHRENE 2/13 0.042 J 0.058 J 0.35 - 7.2 18SB8-10-12 0.058 NA 2300 N 230 2000 N 2200 Kidney 500 2.9E-05 No BSL
108-95-2 PHENOL 1/13 0.089 J 0.1 J 0.35 - 7.2 18SB8-5-7-D 0.1 NA 37000 N 3700 900 N 500 Developmental 900 1.1E-04 No BSL

Pesticides PCBs  (mg/kg)
72-54-8 4,4'-DDD 1/13 0.0041 J 0.0041 J 0.0035 - 0.0038 18SB1-5-7 0.0041 NA 2.4 C 0.6 4.6 C 4.2 --- 2 8.9E-04 No BSL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 13/13 860 10000 J --- 18SB8-5-7 10000 no 76000 N 7600 72000 N 80000 Body Weight 12000 1.4E-01 No BKG
7440-38-2 ARSENIC 13/13 0.58 J 3.5 J --- 18SB8-5-7 3.5 no 0.39 C 0.10 0.8 C 2.1 --- 0.27 4.4E+00 No BKG
7440-39-3 BARIUM 13/13 0.72 J 7.8 J --- 18SB9-5-7 7.8 NE (14) 5400 N 540 110 N 120 Cardiovascular 110 7.1E-02 No BSL

7440-41-7 BERYLLIUM 5/13 0.06 J 0.09 J 0.06 18SB8-5-7, 18SB8-5-7-D, 
18SB1-10-12 0.09 NE 150 N 15 120 N 120 Gastrointestinal, 

Respiratory 40 7.5E-04 No BSL

7440-70-2 CALCIUM 9/13 7.3 J 180 J 6.9 - 27.2 18SB6-5-7 180 NE --- --- --- --- --- --- --- No NUT
7440-47-3 CHROMIUM 13/13 1.4 J 10.4 --- 18SB10-5-7 10.4 NE 210 C 53 210 C 210 --- 70 5.0E-02 No BSL

7440-48-4 COBALT 7/13 0.53 J 1 J 0.47 - 0.51 18SB8-5-7 1 NE 900 C 225 4700 N 1700

Cardiovascular, 
Immunological,  
Neurological, 
Reproductive

588 2.1E-04 No BSL

7440-50-8 COPPER 11/13 0.36 J 7 0.36 - 1.3 18SB4-5-7 7 NE 3100 N 3100 110 N 150 Gastrointestinal 110 6.4E-02 No BSL

7439-89-6 IRON 13/13 528 8620 J --- 18SB8-5-7 8620 no 23000 N 2300 23000 N 53000 Blood, 
Gastrointestinal 7670 3.7E-01 No BKG

7439-92-1 LEAD 13/13 0.45 J 11.1 --- 18SB9-5-7 11.1 NE 400 400 400 400 --- 400 2.8E-02 No BSL
7439-95-4 MAGNESIUM 12/13 12.9 J 151 J 15.8 - 48.6 18SB4-5-7 151 NE --- --- --- --- --- --- --- No NUT
7439-96-5 MANGANESE 13/13 2.8 J 63 --- 18SB6-5-7 63 no 1800 N 180 1600 N 3500 Neurological 200 3.9E-02 No BSL,BKG
7439-97-6 MERCURY 3/13 0.02 J 0.05 0.02 18SB1-10-12 0.05 NE 23 N 2.3 3.4 N 3 Neurological 0.43 1.5E-02 No BSL
7440-02-0 NICKEL 2/13 2.7 J 2.9 J 2.6 - 3 18SB1-5-7 2.9 NE 1600 N 160 110 N 340 Body Weight 110 2.6E-02 No BSL
7440-09-7 POTASSIUM 8/13 109 J 1230 108 - 125 18SB8-10-12 1230 NE --- --- --- --- --- --- --- No NUT

7782-49-2
SELENIUM 1/13 1 J 1.4 J 0.44 - 0.8 18SB8-5-7 1.4 NE 390 N 390 390 N 440 Hair Loss, 

Neurological, Skin 48.8 3.6E-03 No BSL

7440-23-5 SODIUM 3/13 13.3 J 29.8 J 11.6 - 32.6 18SB6-5-7 29.8 NE --- --- --- --- --- --- --- No NUT
7440-62-2 VANADIUM 13/13 1.4 J 23.9 --- 18SB10-5-7 23.9 no 550 N 55 15 N 67 NOEL 15 1.6E+00 No BKG
7440-66-6 ZINC 12/13 0.58 J 4.5 0.92 - 2.4 18SB4-5-7 4.5 NE 23000 N 2300 23000 N 26000 Blood 7670 2.0E-04 No BSL

Miscellaneous Parameter  (mg/kg)

57-12-5 CYANIDE 12/13 0.41 J 3.3 0.44 - 0.45 18SB9-5-7 3.3 NA 1200 N 120 30 N 34
Body Weight, 
Neurological, 

Thyroid
30 1.1E-01 No BSL

Petroleum Hydrocarbons  (mg/kg)

TTNUS001 TRPH 11/13 2.3 7190 1.8 - 1.9 18SB6-10-12-D 7190 NA --- --- 340 N 460 Multiple Endpoints 113 2.1E+01 Yes ASL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)



TABLE 12-2

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 18, CRASH CREW TRAINING AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned 
Screening Levels 

based on Region 9 
PRGs Residential (6)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/   

Non-apportioned 
Residential SCTL 

Ratio >3 ? (11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)

Footnotes: Definitions:
1     Sample and duplicate are counted as two separate samples when determining the minimum and maximum detected concentrations. C = Carcinogen.
2    Values  presented are sample-specific quantitation limits. CAS = Chemical abstract services.
3    The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern.
4     To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in Appendix A. J = Estimated value.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background, that chemical was not selected as a COPC. max = Region 9 non-risk based "ceiling limit" concentration for less toxic chemicals
5    USEPA Region 9 Preliminary Remediation Goals (PRGs), October 2002. N = Noncarcinogen.
6     Apportioned COPC screening levels for carcinogens are determined by dividing the non-apportioned PRGs by the number of chemicals classified as carcinogens by Region 9.  For example,  4 chemicals detected in subsurface soil at Site 18 NA = Not applicable/not available.
       are classified as carcinogens.  Therefore, the apportioned screening levels for carcinogens are the PRGs divided by 4.  For noncarcinogens,   the COPC screening level is based on a target hazard quotient of 0.1, as per USEPA Region 4 sat = Soil saturation concentration.
       guidelines (USEPA Region 4, May 2000).
7     Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  Rationale Codes:
8    2004 Proposed Florida SCTLs are presented in Comparison of Chapter 62-777, F.A.C. -  May 26, 1999 Values vs. Proposed February 26, 2004 Values, online at http://fdep.ifas.ufl.edu/ For Selection as a COPC:
9    Target organs are obtained from Table II, Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.   ASL = Above COPC screening level
10   Values of the simple apportioned SCTLs are determined by dividing the non-apportioned SCTL by the number carcinogenic chemicals or by the number of target organs for noncarcinogens as defined by Chapter 62-777 F.A.C.  For example,
       3 carcinogens were detected in subsurface soil at Site 18.  Therefore, the apportioned SCTL value for carcinogens is the non-apportioned SCTL divided by 3.  For noncarcinogens,  neurological effects were identified as the target organ for 8 chemicals. For Elimination as a COPC:
       Therefore, the apportioned SCTLs for these chemicals are the non-apportioned values divided by 8.  Note that the non-apportioned SCTLs for phenol, barium, cadmium, copper, nickel, vanadium, and cyanide are based on acute toxicity considerations.   BKG = Within background levels.
11    According to the proposed Florida Rule 62-780, a chemical is identified as a COC if the maximum concentration is greater than 3 times the non-apportioned SCTL.   BSL = Below COPC screening level
12   A chemical is selected as a COPC if the maximum detected concentration exceeds either the USEPA or Florida apportioned risk-based screening levels,  or is greater than 3 times the non-apportioned SCTL,   NUT = Essential nutrient.
      and if site concentrations exceed facility background levels (for metals).  
13   NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.
14   NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum detected concentration did not exceed the applicable PRG or SCTL.

Associated Samples:
18SB1-10-12 18SB4-5-7 18SB6-10-12-D
18SB1-5-7 18SB7-5-7 18SB6-5-7
18SB2-10-12 18SB9-5-7 18SB8-10-12
18SB2-5-7 18SB10-5-7 18SB8-5-7
18SB4-10-12 18SB6-10-12 18SB8-5-7-D



TABLE 12-3

SUMMARY OF CANCER RISKS AND HAZARD INDICES
SITE 18, CRASH CREW TRAINING AREA B

RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT
NAVAL AIR STATION, WHITING FIELD

MILTON FIELD, FLORIDA

Receptor Media Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5

Hypothetical Future Residents Surface Soil 1E-05 - - - - Carcinogenic PAHs 0.3 - -
Subsurface Soil NTX - - - - - - 0.2 - -

Industrial Workers Surface Soil 2E-06 - - - - Carcinogenic PAHs 0.03 - -
Subsurface Soil NTX - - - - - - 0.02 - -

Construction Workers Surface Soil 1E-06 - - - - - - 0.2 - -
Subsurface Soil NTX - - - - - - 0.07 - -

Maintenance Workers Surface Soil 5E-07 - - - - - - 0.003 - -

Adolescent Recreational Users Surface Soil 8E-07 - - - - - - 0.008 - -

Adult Recreational Users Surface Soil 7E-07 - - - - - - 0.005 - -

Lifelong Recreational Users Surface Soil 1E-06 - - - - - - NA - -

Notes:
NTX - Not applicable.  There are no cancer slope factors (CSF) available for chemicals retained as COPCs.
NA - Not applicable.
HI - Hazard Index.



TABLE 12-4

FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 18, CRASH CREW TRAINING AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Volatile Organics  (mg/kg)
78-93-3 2-BUTANONE 1.7 0.5 3100 N 5.5E-04 NA (6) No maximum < SCTL
67-64-1 ACETONE 1.4 J 0.4 780 N 1.8E-03 NA No maximum < SCTL
75-15-0 CARBON DISULFIDE 0.011 J 0.01 200 N 5.5E-05 NA No maximum < SCTL
100-41-4 ETHYLBENZENE 0.8 0.3 1100 N 7.3E-04 NA No maximum < SCTL
75-09-2 METHYLENE CHLORIDE 0.086 J 0.09 16 C 5.4E-03 NA No maximum < SCTL
108-88-3 TOLUENE 0.39 J 0.2 380 N 1.0E-03 NA No maximum < SCTL
1330-20-7 TOTAL XYLENES 7 2 5900 N 1.2E-03 NA No maximum < SCTL

Semivolatile Organics  (mg/kg)
91-57-6 2-METHYLNAPHTHALENE 33 J 14 80 N 4.1E-01 NA No maximum < SCTL
111-91-1 BIS(2-CHLOROETHOXY)METHANE 0.44 J 0.4 --- --- NA No maximum < SCTL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 5.6 J 5 76 C 7.4E-02 NA No maximum < SCTL
206-44-0 FLUORANTHENE 3.5 J 4 2900 N 1.2E-03 NA No maximum < SCTL
86-73-7 FLUORENE 0.44 0.4 2200 N 2.0E-04 NA No maximum < SCTL
91-20-3 NAPHTHALENE 8 J 4 40 N 2.0E-01 NA No maximum < SCTL
85-01-8 PHENANTHRENE 2.2 J 2 2000 N 1.1E-03 NA No maximum < SCTL
129-00-0 PYRENE 7.7 J 5 2200 N 3.5E-03 NA No maximum < SCTL
50-32-8 BAP EQUIVALENT 1.3 1.2 0.1 C 1.3E+01 NA Yes maximum > SCTL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 13500 4420 72000 N 1.9E-01 no No maximum < SCTL
7440-36-0 ANTIMONY 5.8 J 1.7 26 N 2.2E-01 no No maximum < SCTL
7440-38-2 ARSENIC 3.1 0.73 0.8 C 3.9E+00 no No (8)
7440-39-3 BARIUM 290 97.1 110 N 2.6E+00 yes Yes maximum > SCTL
7440-41-7 BERYLLIUM 0.14 J 0.067 120 N 1.2E-03 NE (7) No maximum < SCTL
7440-43-9 CADMIUM 38.8 14 75 N 5.2E-01 yes No maximum < SCTL
7440-70-2 CALCIUM 1050 J 268 --- --- NE No Essential Nutrient
7440-47-3 CHROMIUM 95.7 J 16 210 C 4.6E-01 no No maximum < SCTL
7440-48-4 COBALT 5.9 J 1 4700 N 1.3E-03 NE No maximum < SCTL
7440-50-8 COPPER 864 164 110 N 7.9E+00 yes Yes maximum > SCTL
7439-89-6 IRON 51700 9020 23000 N 2.2E+00 no No (8)
7439-92-1 LEAD 168 31.7 400 4.2E-01 NE No maximum < SCTL
7439-95-4 MAGNESIUM 657 J 138 --- --- NE No Essential Nutrient
7439-96-5 MANGANESE 457 71.1 1600 N 2.9E-01 no No maximum < SCTL
7439-97-6 MERCURY 0.25 0.054 3.4 N 7.4E-02 NE No maximum < SCTL
7440-02-0 NICKEL 19.7 4.6 110 N 1.8E-01 NE No maximum < SCTL
7440-09-7 POTASSIUM 2930 534 --- --- NE No Essential Nutrient
7440-22-4 SILVER 0.35 J 0.18 390 N 9.0E-04 NE No maximum < SCTL

Maximum 
Concentration 

(1)



TABLE 12-4

FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 18, CRASH CREW TRAINING AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

7440-23-5 SODIUM 302 J 175 --- --- NE No Essential Nutrient
7440-28-0 THALLIUM 0.53 J 0.22 6.3 N 8.4E-02 no No maximum < SCTL
7440-62-2 VANADIUM 12.1 5.5 15 N 8.1E-01 no No maximum < SCTL
7440-66-6 ZINC 779 194 23000 N 3.4E-02 NE No maximum < SCTL

Petroleum Hydrocarbons  (mg/kg)
TTNUS001 TRPH 23500 6770 340 6.9E+01 NA Yes maximum > SCTL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations
       performed by the USEPA's ProUCL software and presented in Appendix A.
3    Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
4    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in
       Appendix A. If the site data to background data comparisons determine that the site concentrations of a constituent were not significantly different from background, that chemical was
       not selected as a potential COC.
5    A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
6    NA - Not Applicable.   According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
7    NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum concentration
       did not exceed the applicable SCTL.
8   These metals are not known to be associated with past practices or processes at Site 18 and the concentrations in soil at the site are considered to be naturally occurring or representative
      of anthropogenic background levels.  Therefore, these constituents are not selected as potential COCs for the site.

Associated Samples: 18-SL-10 18-SL-20 18-SL-30 18-SL-39 Definitions:
18-SL-01 18-SL-10-D 18-SL-21 18-SL-31 18-SL-40 C = Carcinogen.
18-SL-01-D 18-SL-11 18-SL-22 18-SL-31-D 18-SL-41 CAS = Chemical abstract services.
18-SL-02 18-SL-12 18-SL-23 18-SL-32 18-SL-42 COPC = Chemical of potential concern.
18-SL-03 18-SL-13 18-SL-23-D 18-SL-33 18-SL-43 J = Estimated value.
18-SL-04 18-SL-14 18-SL-24 18-SL-34 18-SL-44 N = Noncarcinogen.
18-SL-05 18-SL-15 18-SL-25 18-SL-35 18-SL-45 NA = Not applicable/not available.
18-SL-06 18-SL-16 18-SL-26 18-SL-36 18-SL-46
18-SL-07 18-SL-17 18-SL-27 18-SL-37 18-SL-47
18-SL-08 18-SL-18 18-SL-28 18-SL-37-D
18-SL-09 18-SL-19 18-SL-29 18-SL-38



TABLE 12-5

COMPARISON TO SOIL SATURATION LIMIT - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 18, CRASH CREW TRAINING AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Frequency of 
Detection

Exposure Point 
Concentration  (2)

Sample of Maximum 
Detection

Site above 
Background 

?(3)

Soil Saturation 
Limit, Csat (4)

Volatile Organics  (mg/kg)
78-93-3 2-BUTANONE 6/47 1.7 0.2 18-SL-27 NA (5) 25000
67-64-1 ACETONE 2/47 1.4 J 0.2 18-SL-37 NA 100000
75-15-0 CARBON DISULFIDE 8/47 0.011 J 0.011 18-SL-31-D NA 730
100-41-4 ETHYLBENZENE 10/47 0.8 0.08 18-SL-33 NA 400
75-09-2 METHYLENE CHLORIDE 5/47 0.086 J 0.08 18-SL-32 NA 2400
108-88-3 TOLUENE 11/47 0.39 J 0.05 18-SL-33 NA 650
1330-20-7 TOTAL XYLENES 32/47 7 0.6 18-SL-33 NA 140

Semivolatile Organics  (mg/kg)
91-57-6 2-METHYLNAPHTHALENE 9/47 33 J 5 18-SL-27 NA ---
111-91-1 BIS(2-CHLOROETHOXY)METHANE 1/47 0.44 J 0.44 18-SL-06 NA ---
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 15/47 5.6 J 2 18-SL-23 NA 31000
206-44-0 FLUORANTHENE 1/47 3.5 J 2 18-SL-23 NA ---
86-73-7 FLUORENE 1/47 0.44 0.44 18-SL-13 NA 160
91-20-3 NAPHTHALENE 9/47 8 J 2 18-SL-33 NA 220
85-01-8 PHENANTHRENE 3/47 2.2 J 2 18-SL-27 NA ---
129-00-0 PYRENE 3/47 7.7 J 2 18-SL-23 NA 85
50-32-8 BAP EQUIVALENT 1/47 1.3 1.2 18-SL-23 NA ---

Petroleum Hydrocarbons  (mg/kg)
TTNUS001 TRPH 38/47 23500 7820 18-SL-15 NA ---

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical
       tests and calculations performed by the USEPA's ProUCL software and presented in Appendix A.
3    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background,
       that chemical was not selected as a potential COPC.
4    Soil Saturation Limits (CSAT),  Table 8, Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
5    NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.

Maximum 
Concentration (1)



TABLE 12-5

COMPARISON TO SOIL SATURATION LIMIT - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 18, CRASH CREW TRAINING AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Frequency of 
Detection

Exposure Point 
Concentration  (2)

Sample of Maximum 
Detection

Site above 
Background 

?(3)

Soil Saturation 
Limit, Csat (4)

Maximum 
Concentration (1)

Associated Samples:
18-SL-01 18-SL-12 18-SL-24 18-SL-36
18-SL-01-D 18-SL-13 18-SL-25 18-SL-37
18-SL-02 18-SL-14 18-SL-26 18-SL-37-D
18-SL-03 18-SL-15 18-SL-27 18-SL-38
18-SL-04 18-SL-16 18-SL-28 18-SL-39
18-SL-05 18-SL-17 18-SL-29 18-SL-40
18-SL-06 18-SL-18 18-SL-30 18-SL-41
18-SL-07 18-SL-19 18-SL-31 18-SL-42
18-SL-08 18-SL-20 18-SL-31-D 18-SL-43
18-SL-09 18-SL-21 18-SL-32 18-SL-44
18-SL-10 18-SL-22 18-SL-33 18-SL-45
18-SL-10-D 18-SL-23 18-SL-34 18-SL-46
18-SL-11 18-SL-23-D 18-SL-35 18-SL-47



TABLE 12-6

FLORIDA LEVEL 2 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 18, CRASH CREW TRAINING AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Industrial 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
Industrial SCTL)   

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 2 

COC ? (5)
Rationale/Comments

Volatile Organics  (mg/kg)
78-93-3 2-BUTANONE 1.7 0.5 21000 N 8.1E-05 NA (6) No maximum < SCTL
67-64-1 ACETONE 1.4 J 0.4 5500 N 2.5E-04 NA No maximum < SCTL
75-15-0 CARBON DISULFIDE 0.011 J 0.01 1400 N 7.9E-06 NA No maximum < SCTL
100-41-4 ETHYLBENZENE 0.8 0.3 8400 N 9.5E-05 NA No maximum < SCTL
75-09-2 METHYLENE CHLORIDE 0.086 J 0.09 23 C 3.7E-03 NA No maximum < SCTL
108-88-3 TOLUENE 0.39 J 0.2 2600 N 1.5E-04 NA No maximum < SCTL
1330-20-7 TOTAL XYLENES 7 2 40000 N 1.8E-04 NA No maximum < SCTL

Semivolatile Organics  (mg/kg)
91-57-6 2-METHYLNAPHTHALENE 33 J 14 560 N 5.9E-02 NA No maximum < SCTL
111-91-1 BIS(2-CHLOROETHOXY)METHANE 0.44 J 0.4 --- --- NA No maximum < SCTL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 5.6 J 5 280 C 2.0E-02 NA No maximum < SCTL
206-44-0 FLUORANTHENE 3.5 J 4 48000 N 7.3E-05 NA No maximum < SCTL
86-73-7 FLUORENE 0.44 0.4 28000 N 1.6E-05 NA No maximum < SCTL
91-20-3 NAPHTHALENE 8 J 4 270 N 3.0E-02 NA No maximum < SCTL
85-01-8 PHENANTHRENE 2.2 J 2 30000 N 7.3E-05 NA No maximum < SCTL
129-00-0 PYRENE 7.7 J 5 37000 N 2.1E-04 NA No maximum < SCTL
50-32-8 BAP EQUIVALENT 1.3 1.2 0.5 C 2.7E+00 NA Yes maximum > SCTL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 13500 4420 --- N --- no No maximum < SCTL
7440-36-0 ANTIMONY 5.8 J 1.7 240 N 2.4E-02 no No maximum < SCTL
7440-38-2 ARSENIC 3.1 0.73 3.7 C 8.4E-01 no No maximum < SCTL
7440-39-3 BARIUM 290 97.1 87000 N 3.3E-03 yes No maximum < SCTL
7440-41-7 BERYLLIUM 0.14 J 0.067 800 N 1.8E-04 NE (7) No maximum < SCTL
7440-43-9 CADMIUM 38.8 14 1300 N 3.0E-02 yes No maximum < SCTL
7440-70-2 CALCIUM 1050 J 268 --- --- NE No Essential Nutrient
7440-47-3 CHROMIUM 95.7 J 16 420 C 2.3E-01 no No maximum < SCTL
7440-48-4 COBALT 5.9 J 1 110000 N 5.4E-05 NE No maximum < SCTL
7440-50-8 COPPER 864 164 76000 N 1.1E-02 yes No maximum < SCTL
7439-89-6 IRON 51700 9020 480000 N 1.1E-01 no No maximum < SCTL
7439-92-1 LEAD 168 31.7 920 1.8E-01 NE No maximum < SCTL
7439-95-4 MAGNESIUM 657 J 138 --- --- NE No Essential Nutrient
7439-96-5 MANGANESE 457 71.1 22000 N 2.1E-02 no No maximum < SCTL
7439-97-6 MERCURY 0.25 0.054 26 N 9.6E-03 NE No maximum < SCTL
7440-02-0 NICKEL 19.7 4.6 28000 N 7.0E-04 NE No maximum < SCTL
7440-09-7 POTASSIUM 2930 534 --- --- NE No Essential Nutrient
7440-22-4 SILVER 0.35 J 0.18 9100 N 3.8E-05 NE No maximum < SCTL

Maximum 
Concentration 

(1)



TABLE 12-6

FLORIDA LEVEL 2 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 18, CRASH CREW TRAINING AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Industrial 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
Industrial SCTL)   

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 2 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

7440-23-5 SODIUM 302 J 175 --- --- NE No Essential Nutrient
7440-28-0 THALLIUM 0.53 J 0.22 160 N 3.3E-03 no No maximum < SCTL
7440-62-2 VANADIUM 12.1 5.5 7400 N 1.6E-03 no No maximum < SCTL
7440-66-6 ZINC 779 194 560000 N 1.4E-03 NE No maximum < SCTL

Petroleum Hydrocarbons  (mg/kg)
TTNUS001 TRPH 23500 6770 2500 9.4E+00 NA Yes maximum > SCTL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations
       performed by the USEPA's ProUCL software and presented in Appendix A.
3    Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
4    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in
       Appendix A. If the site data to background data comparisons determine that the site concentrations of a constituent were not significantly different from background, that chemical was
       not selected as a potential COC.
5    A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
6    NA - Not Applicable.   According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
7    NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum concentration
       did not exceed the applicable SCTL.
8   These metals are not known to be associated with past practices or processes at Site 18 and the concentrations in soil at the site are considered to be naturally occurring or representative
      of anthropogenic background levels.  Therefore, these constituents are not selected as potential COCs for the site.

Associated Samples: 18-SL-10 18-SL-20 18-SL-30 18-SL-39 Definitions:
18-SL-01 18-SL-10-D 18-SL-21 18-SL-31 18-SL-40 C = Carcinogen.
18-SL-01-D 18-SL-11 18-SL-22 18-SL-31-D 18-SL-41 CAS = Chemical abstract services.
18-SL-02 18-SL-12 18-SL-23 18-SL-32 18-SL-42 COPC = Chemical of potential concern.
18-SL-03 18-SL-13 18-SL-23-D 18-SL-33 18-SL-43 J = Estimated value.
18-SL-04 18-SL-14 18-SL-24 18-SL-34 18-SL-44 N = Noncarcinogen.
18-SL-05 18-SL-15 18-SL-25 18-SL-35 18-SL-45 NA = Not applicable/not available.
18-SL-06 18-SL-16 18-SL-26 18-SL-36 18-SL-46
18-SL-07 18-SL-17 18-SL-27 18-SL-37 18-SL-47
18-SL-08 18-SL-18 18-SL-28 18-SL-37-D
18-SL-09 18-SL-19 18-SL-29 18-SL-38



TABLE 12-7

FLORIDA LEVEL 3 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 18, CRASH CREW TRAINING AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Recreational 
SCTL- Direct Contact 

(3)        

Ratio 
(Maximum/Non-   

Apportioned 
Recreational 

SCTL)            
Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 3 

COC ? (5)
Rationale/Comments

Volatile Organics  (mg/kg)
78-93-3 2-BUTANONE 1.7 0.5 750000 N 2.3E-06 NA (6) No maximum < SCTL
67-64-1 ACETONE 1.4 J 0.4 800000 N 1.8E-06 NA No maximum < SCTL
75-15-0 CARBON DISULFIDE 0.011 J 0.01 21000 N 5.2E-07 NA No maximum < SCTL
100-41-4 ETHYLBENZENE 0.8 0.3 100000 N 8.0E-06 NA No maximum < SCTL
75-09-2 METHYLENE CHLORIDE 0.086 J 0.09 290 C 3.0E-04 NA No maximum < SCTL
108-88-3 TOLUENE 0.39 J 0.2 40000 N 9.8E-06 NA No maximum < SCTL
1330-20-7 TOTAL XYLENES 7 2 19000 N 3.7E-04 NA No maximum < SCTL

Semivolatile Organics  (mg/kg)
91-57-6 2-METHYLNAPHTHALENE 33 J 14 12000 N 2.8E-03 NA No maximum < SCTL
111-91-1 BIS(2-CHLOROETHOXY)METHANE 0.44 J 0.4  --- --- NA No maximum < SCTL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 5.6 J 5 480 C 1.2E-02 NA No maximum < SCTL
206-44-0 FLUORANTHENE 3.5 J 4 64000 N 5.5E-05 NA No maximum < SCTL
86-73-7 FLUORENE 0.44 0.4 140000 N 3.1E-06 NA No maximum < SCTL
91-20-3 NAPHTHALENE 8 J 4 4400 N 1.8E-03 NA No maximum < SCTL
85-01-8 PHENANTHRENE 2.2 J 2 110000 N 2.0E-05 NA No maximum < SCTL
129-00-0 PYRENE 7.7 J 5 110000 N 7.0E-05 NA No maximum < SCTL
50-32-8 BAP EQUIVALENT 1.3 1.2 0.8 C 1.7E+00 NA Yes maximum > SCTL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 13500 4420  --- N --- no No (8)
7440-36-0 ANTIMONY 5.8 J 1.7 1500 N 3.9E-03 no No maximum < SCTL
7440-38-2 ARSENIC 3.1 0.73 6.2 C 5.0E-01 no No maximum < SCTL
7440-39-3 BARIUM 290 97.1 250000 N 1.2E-03 yes No maximum < SCTL
7440-41-7 BERYLLIUM 0.14 J 0.067 7200 N 1.9E-05 NE (7) No maximum < SCTL
7440-43-9 CADMIUM 38.8 14 1300 N 3.0E-02 yes No maximum < SCTL
7440-70-2 CALCIUM 1050 J 268  --- --- NE No Essential Nutrient
7440-47-3 CHROMIUM 95.7 J 16 5900 C 1.6E-02 no No maximum < SCTL
7440-48-4 COBALT 5.9 J 1 25000 N 2.4E-04 NE No maximum < SCTL
7440-50-8 COPPER 864 164 150000 N 5.8E-03 yes No maximum < SCTL
7439-89-6 IRON 51700 9020 1100000 N 4.7E-02 no No maximum < SCTL
7439-92-1 LEAD 168 31.7 1900 8.8E-02 NE No maximum < SCTL
7439-95-4 MAGNESIUM 657 J 138  --- --- NE No Essential Nutrient
7439-96-5 MANGANESE 457 71.1 69000 N 6.6E-03 no No maximum < SCTL
7439-97-6 MERCURY 0.25 0.054 1100 N 2.3E-04 NE No maximum < SCTL
7440-02-0 NICKEL 19.7 4.6 73000 N 2.7E-04 NE No maximum < SCTL
7440-09-7 POTASSIUM 2930 534  --- --- NE No Essential Nutrient
7440-22-4 SILVER 0.35 J 0.18 18200 N 1.9E-05 NE No maximum < SCTL

Maximum 
Concentration 

(1)



TABLE 12-7

FLORIDA LEVEL 3 DIRECT CONTACT EVALUATION - SURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 18, CRASH CREW TRAINING AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Recreational 
SCTL- Direct Contact 

(3)        

Ratio 
(Maximum/Non-   

Apportioned 
Recreational 

SCTL)            
Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 3 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

7440-23-5 SODIUM 302 J 175  --- --- NE No Essential Nutrient
7440-28-0 THALLIUM 0.53 J 0.22 260 N 2.0E-03 no No maximum < SCTL
7440-62-2 VANADIUM 12.1 5.5 3600 N 3.4E-03 no No maximum < SCTL
7440-66-6 ZINC 779 194 1100000 N 7.1E-04 NE No maximum < SCTL

Petroleum Hydrocarbons  (mg/kg)
TTNUS001 TRPH 23500 6770 31000 7.6E-01 NA No maximum < SCTL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations
       performed by the USEPA's ProUCL software and presented in Appendix A.
3    SCTLs for recreational users were developed using the methods presented in Chapter 62-777, F.A.C., August  1999 and the most current toxicological data available in IRIS.
       The recreational users are assumed to b exposed 45 days per year by ingestion, inhalation, and dermal contact.  Calculations of the recreational SCTLs are presented in Appendix C.
4    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in
       Appendix A. If the site data to background data comparisons determine that the site concentrations of a constituent were not significantly different from background, that chemical was
       not selected as a potential COC.
5    A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
6    NA - Not Applicable.   According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
7    NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum concentration
       did not exceed the applicable SCTL.
8   These metals are not known to be associated with past practices or processes at Site 18 and the concentrations in soil at the site are considered to be naturally occurring or representative
      of anthropogenic background levels.  Therefore, these constituents are not selected as potential COCs for the site.

Associated Samples: 18-SL-10 18-SL-20 18-SL-30 18-SL-39 Definitions:
18-SL-01 18-SL-10-D 18-SL-21 18-SL-31 18-SL-40 C = Carcinogen.
18-SL-01-D 18-SL-11 18-SL-22 18-SL-31-D 18-SL-41 CAS = Chemical abstract services.
18-SL-02 18-SL-12 18-SL-23 18-SL-32 18-SL-42 COPC = Chemical of potential concern.
18-SL-03 18-SL-13 18-SL-23-D 18-SL-33 18-SL-43 J = Estimated value.
18-SL-04 18-SL-14 18-SL-24 18-SL-34 18-SL-44 N = Noncarcinogen.
18-SL-05 18-SL-15 18-SL-25 18-SL-35 18-SL-45 NA = Not applicable/not available.
18-SL-06 18-SL-16 18-SL-26 18-SL-36 18-SL-46
18-SL-07 18-SL-17 18-SL-27 18-SL-37 18-SL-47
18-SL-08 18-SL-18 18-SL-28 18-SL-37-D
18-SL-09 18-SL-19 18-SL-29 18-SL-38



TABLE 12-8

FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 18, CRASH CREW TRAINING AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Volatile Organics  (mg/kg)
78-93-3 2-BUTANONE 0.021 J 0.021 3100 N 6.8E-06 NA (6) No maximum < SCTL
108-10-1 4-METHYL-2-PENTANONE 0.017 0.01 220 N 7.7E-05 NA No maximum < SCTL
67-64-1 ACETONE 0.13 0.13 780 N 1.7E-04 NA No maximum < SCTL
1330-20-7 TOTAL XYLENES 8.7 2 5900 N 1.5E-03 NA No maximum < SCTL

Semivolatile Organics  (mg/kg)
91-57-6 2-METHYLNAPHTHALENE 37 J 7 80 N 4.6E-01 NA No maximum < SCTL
106-44-5 4-METHYLPHENOL 0.28 J 0.3 250 N 1.1E-03 NA No maximum < SCTL
132-64-9 DIBENZOFURAN 0.85 J 0.3 280 N 3.0E-03 NA No maximum < SCTL
131-11-3 DIMETHYL PHTHALATE 0.04 J 0.04 590000 N 6.8E-08 NA No maximum < SCTL
86-73-7 FLUORENE 0.57 J 0.3 2200 N 2.6E-04 NA No maximum < SCTL
91-20-3 NAPHTHALENE 16 J 3 40 N 4.0E-01 NA No maximum < SCTL
85-01-8 PHENANTHRENE 0.058 J 0.058 2000 N 2.9E-05 NA No maximum < SCTL
108-95-2 PHENOL 0.1 J 0.09 900 N 1.1E-04 NA No maximum < SCTL

Pesticides PCBs  (mg/kg)
72-54-8 4,4'-DDD 0.0041 J 0.002 4.6 C 8.9E-04 NA No maximum < SCTL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 10000 J 5240 72000 N 1.4E-01 no No maximum < SCTL
7440-38-2 ARSENIC 3.5 J 2.1 0.8 C 4.4E+00 no No (8)
7440-39-3 BARIUM 7.8 J 6.3 110 N 7.1E-02 NE (7) No maximum < SCTL

7440-41-7 BERYLLIUM 0.09 J 0.059 120 N 7.5E-04 NE No maximum < SCTL

7440-70-2 CALCIUM 180 J 85.5 --- --- NE No Essential Nutrient
7440-47-3 CHROMIUM 10.4 6.9 210 C 5.0E-02 NE No maximum < SCTL
7440-48-4 COBALT 1 J 0.62 4700 N 2.1E-04 NE No maximum < SCTL
7440-50-8 COPPER 7 4.1 110 N 6.4E-02 NE No maximum < SCTL
7439-89-6 IRON 8620 J 5290 23000 N 3.7E-01 no No maximum < SCTL
7439-92-1 LEAD 11.1 3.31 400 2.8E-02 NE No maximum < SCTL
7439-95-4 MAGNESIUM 151 J 85.7 --- --- NE No Essential Nutrient
7439-96-5 MANGANESE 63 30.8 1600 N 3.9E-02 no No maximum < SCTL
7439-97-6 MERCURY 0.05 0.022 3.4 N 1.5E-02 NE No maximum < SCTL
7440-02-0 NICKEL 2.9 J 1.8 110 N 2.6E-02 NE No maximum < SCTL
7440-09-7 POTASSIUM 1230 594 --- --- NE No Essential Nutrient
7782-49-2 SELENIUM 1.4 J 0.45 390 N 3.6E-03 NE No maximum < SCTL
7440-23-5 SODIUM 29.8 J 12.9 --- --- NE No Essential Nutrient

Maximum 
Concentration 

(1)



TABLE 12-8

FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 18, CRASH CREW TRAINING AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

7440-62-2 VANADIUM 23.9 18.5 15 N 1.6E+00 no No (8)
7440-66-6 ZINC 4.5 2.9 23000 N 2.0E-04 NE No maximum < SCTL

Miscellaneous Parameter  (mg/kg)
57-12-5 CYANIDE 3.3 1 30 N 1.1E-01 NA No maximum < SCTL

Petroleum Hydrocarbons  (mg/kg)
TTNUS001 TRPH 7190 3742 340 N 2.1E+01 NA Yes maximum > SCTL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations
       performed by the USEPA's ProUCL software and presented in Appendix A.
3    Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
4    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in
       Appendix A. If the site data to background data comparisons determine that the site concentrations of a constituent were not significantly different from background, that chemical was
       not selected as a potential COC.
5    A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
6    NA - Not Applicable.   According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
7    NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum concentration
       did not exceed the applicable SCTL.
8   These metals are not known to be associated with past practices or processes at Site 18 and the concentrations in soil at the site are considered to be naturally occurring or representative
      of anthropogenic background levels.  Therefore, these constituents are not selected as potential COCs for the site.

Associated Samples: Definitions:
18SB1-10-12 18SB4-5-7 18SB6-10-12-D C = Carcinogen.
18SB1-5-7 18SB7-5-7 18SB6-5-7 CAS = Chemical abstract services.
18SB2-10-12 18SB9-5-7 18SB8-10-12 COPC = Chemical of potential concern.
18SB2-5-7 18SB10-5-7 18SB8-5-7 J = Estimated value.
18SB4-10-12 18SB6-10-12 18SB8-5-7-D N = Noncarcinogen.

NA = Not applicable/not available.



TABLE 12-9

COMPARISON TO SOIL SATURATION LIMIT - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 18, CRASH CREW TRAINING AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA

CAS No. Parameter Frequency of 
Detection

Exposure Point 
Concentration  (2)

Sample of Maximum 
Detection

Site above 
Background 

?(3)

Soil Saturation 
Limit, Csat (4)

Volatile Organics  (mg/kg)
78-93-3 2-BUTANONE 2/13 0.021 J 0.021 18SB6-5-7 NA (5) 25000
108-10-1 4-METHYL-2-PENTANONE 2/13 0.017 0.01 18SB8-5-7 NA 3600
67-64-1 ACETONE 4/13 0.13 0.13 18SB10-5-7 NA 100000
1330-20-7 TOTAL XYLENES 3/13 8.7 2 18SB6-10-12 NA 140

Semivolatile Organics  (mg/kg)
91-57-6 2-METHYLNAPHTHALENE 6/13 37 J 7 18SB6-10-12 NA ---
106-44-5 4-METHYLPHENOL 2/13 0.28 J 0.3 18SB8-5-7-D NA ---
132-64-9 DIBENZOFURAN 1/13 0.85 J 0.3 18SB6-10-12-D NA 210
131-11-3 DIMETHYL PHTHALATE 1/13 0.04 J 0.04 18SB1-10-12 NA 1200
86-73-7 FLUORENE 3/13 0.57 J 0.3 18SB6-10-12-D NA 160
91-20-3 NAPHTHALENE 3/13 16 J 3 18SB6-10-12 NA 220
85-01-8 PHENANTHRENE 2/13 0.058 J 0.058 18SB8-10-12 NA ---
108-95-2 PHENOL 1/13 0.1 J 0.09 18SB8-5-7-D NA ---

Pesticides PCBs  (mg/kg)
72-54-8 4,4'-DDD 1/13 0.0041 J 0.002 18SB1-5-7 NA ---

Petroleum Hydrocarbons  (mg/kg)
TTNUS001 TRPH 11/13 7190 3742 18SB6-10-12-D NA ---

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical
       tests and calculations performed by the USEPA's ProUCL software and presented in Appendix A.
3    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background,
       that chemical was not selected as a potential COPC.
4    Soil Saturation Limits (CSAT),  Table 8, Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
5    NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.

Associated Samples:
18SB1-10-12 18SB4-5-7 18SB6-10-12-D

18SB1-5-7 18SB7-5-7 18SB6-5-7
18SB2-10-12 18SB9-5-7 18SB8-10-12

18SB2-5-7 18SB10-5-7 18SB8-5-7
18SB4-10-12 18SB6-10-12 18SB8-5-7-D

Maximum 
Concentration (1)



TABLE 12-10

FLORIDA LEVEL 2 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 18, CRASH CREW TRAINING AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Industrial 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
Industrial SCTL)   

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 2 

COC ? (5)
Rationale/Comments

Volatile Organics  (mg/kg)
78-93-3 2-BUTANONE 0.021 J 0.021 21000 N 1.0E-06 NA (6) No maximum < SCTL
108-10-1 4-METHYL-2-PENTANONE 0.017 0.01 1500 N 1.1E-05 NA No maximum < SCTL
67-64-1 ACETONE 0.13 0.13 5500 N 2.4E-05 NA No maximum < SCTL
1330-20-7 TOTAL XYLENES 8.7 2 40000 N 2.2E-04 NA No maximum < SCTL

Semivolatile Organics  (mg/kg)
91-57-6 2-METHYLNAPHTHALENE 37 J 7 560 N 6.6E-02 NA No maximum < SCTL
106-44-5 4-METHYLPHENOL 0.28 J 0.3 3000 N 9.3E-05 NA No maximum < SCTL
132-64-9 DIBENZOFURAN 0.85 J 0.3 5000 N 1.7E-04 NA No maximum < SCTL
131-11-3 DIMETHYL PHTHALATE 0.04 J 0.04 --- N --- NA No maximum < SCTL
86-73-7 FLUORENE 0.57 J 0.3 28000 N 2.0E-05 NA No maximum < SCTL
91-20-3 NAPHTHALENE 16 J 3 270 N 5.9E-02 NA No maximum < SCTL
85-01-8 PHENANTHRENE 0.058 J 0.058 30000 N 1.9E-06 NA No maximum < SCTL
108-95-2 PHENOL 0.1 J 0.09 390000 N 2.6E-07 NA No maximum < SCTL

Pesticides PCBs  (mg/kg)
72-54-8 4,4'-DDD 0.0041 J 0.002 18 C 2.3E-04 NA No maximum < SCTL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 10000 J 5240 --- N --- no No maximum < SCTL
7440-38-2 ARSENIC 3.5 J 2.1 3.7 C 9.5E-01 no No maximum < SCTL
7440-39-3 BARIUM 7.8 J 6.3 87000 N 9.0E-05 NE (7) No maximum < SCTL

7440-41-7 BERYLLIUM 0.09 J 0.059 800 N 1.1E-04 NE No maximum < SCTL

7440-70-2 CALCIUM 180 J 85.5 --- --- NE No Essential Nutrient
7440-47-3 CHROMIUM 10.4 6.9 420 C 2.5E-02 NE No maximum < SCTL
7440-48-4 COBALT 1 J 0.62 110000 N 9.1E-06 NE No maximum < SCTL
7440-50-8 COPPER 7 4.1 76000 N 9.2E-05 NE No maximum < SCTL
7439-89-6 IRON 8620 J 5290 480000 N 1.8E-02 no No maximum < SCTL
7439-92-1 LEAD 11.1 3.31 920 1.2E-02 NE No maximum < SCTL
7439-95-4 MAGNESIUM 151 J 85.7 --- --- NE No Essential Nutrient
7439-96-5 MANGANESE 63 30.8 22000 N 2.9E-03 no No maximum < SCTL
7439-97-6 MERCURY 0.05 0.022 26 N 1.9E-03 NE No maximum < SCTL
7440-02-0 NICKEL 2.9 J 1.8 28000 N 1.0E-04 NE No maximum < SCTL
7440-09-7 POTASSIUM 1230 594 --- --- NE No Essential Nutrient
7782-49-2 SELENIUM 1.4 J 0.45 10000 N 1.4E-04 NE No maximum < SCTL
7440-23-5 SODIUM 29.8 J 12.9 --- --- NE No Essential Nutrient
7440-62-2 VANADIUM 23.9 18.5 7400 N 3.2E-03 no No maximum < SCTL

Maximum 
Concentration 

(1)



TABLE 12-10

FLORIDA LEVEL 2 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 18, CRASH CREW TRAINING AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Industrial 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
Industrial SCTL)   

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 2 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

7440-66-6 ZINC 4.5 2.9 560000 N 8.0E-06 NE No maximum < SCTL
Miscellaneous Parameter  (mg/kg)

57-12-5 CYANIDE 3.3 1 39000 N 8.5E-05 NA No maximum < SCTL
Petroleum Hydrocarbons  (mg/kg)

TTNUS001 TRPH 7190 3742 2500 N 2.9E+00 NA Yes maximum > SCTL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations
       performed by the USEPA's ProUCL software and presented in Appendix A.
3    Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
4    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in
       Appendix A. If the site data to background data comparisons determine that the site concentrations of a constituent were not significantly different from background, that chemical was
       not selected as a potential COC.
5    A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
6    NA - Not Applicable.   According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
7    NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum concentration
       did not exceed the applicable SCTL.
8   These metals are not known to be associated with past practices or processes at Site 18 and the concentrations in soil at the site are considered to be naturally occurring or representative
      of anthropogenic background levels.  Therefore, these constituents are not selected as potential COCs for the site.

Associated Samples: Definitions:
18SB1-10-12 18SB4-5-7 18SB6-10-12-D C = Carcinogen.
18SB1-5-7 18SB7-5-7 18SB6-5-7 CAS = Chemical abstract services.
18SB2-10-12 18SB9-5-7 18SB8-10-12 COPC = Chemical of potential concern.
18SB2-5-7 18SB10-5-7 18SB8-5-7 J = Estimated value.
18SB4-10-12 18SB6-10-12 18SB8-5-7-D N = Noncarcinogen.

NA = Not applicable/not available.



TABLE 12-11

FLORIDA LEVEL 3 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 18, CRASH CREW TRAINING AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Recreational 
SCTL- Direct Contact 

(3)        

Ratio 
(Maximum/Non-   

Apportioned 
Recreational 

SCTL)            
Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 3 

COC ? (5)
Rationale/Comments

Volatile Organics  (mg/kg)
78-93-3 2-BUTANONE 0.021 J 0.021 750000 N 2.8E-08 NA (6) No maximum < SCTL
108-10-1 4-METHYL-2-PENTANONE 0.017 0.01 480000 N 3.5E-08 NA No maximum < SCTL
67-64-1 ACETONE 0.13 0.13 800000 N 1.6E-07 NA No maximum < SCTL
1330-20-7 TOTAL XYLENES 8.7 2 19000 N 4.6E-04 NA No maximum < SCTL

Semivolatile Organics  (mg/kg)
91-57-6 2-METHYLNAPHTHALENE 37 J 7 12000 N 3.1E-03 NA No maximum < SCTL
106-44-5 4-METHYLPHENOL 0.28 J 0.3 8500 N 3.3E-05 NA No maximum < SCTL
132-64-9 DIBENZOFURAN 0.85 J 0.3 5900 N 1.4E-04 NA No maximum < SCTL
131-11-3 DIMETHYL PHTHALATE 0.04 J 0.04 17000000 N --- NA No maximum < SCTL
86-73-7 FLUORENE 0.57 J 0.3 140000 N 4.1E-06 NA No maximum < SCTL
91-20-3 NAPHTHALENE 16 J 3 4400 N 3.6E-03 NA No maximum < SCTL
85-01-8 PHENANTHRENE 0.058 J 0.058 110000 N 5.3E-07 NA No maximum < SCTL
108-95-2 PHENOL 0.1 J 0.09 500000 N 2.0E-07 NA No maximum < SCTL

Pesticides PCBs  (mg/kg)
72-54-8 4,4'-DDD 0.0041 J 0.002 39 C 1.1E-04 NA No maximum < SCTL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 10000 J 5240  --- N --- no No (8)
7440-38-2 ARSENIC 3.5 J 2.1 6.2 C 5.6E-01 no No maximum < SCTL
7440-39-3 BARIUM 7.8 J 6.3 250000 N 3.1E-05 NE (7) No maximum < SCTL

7440-41-7 BERYLLIUM 0.09 J 0.059 7200 N 1.3E-05 NE No maximum < SCTL

7440-70-2 CALCIUM 180 J 85.5  --- --- NE No Essential Nutrient
7440-47-3 CHROMIUM 10.4 6.9 5900 C 1.8E-03 NE No maximum < SCTL
7440-48-4 COBALT 1 J 0.62 25000 N 4.0E-05 NE No maximum < SCTL
7440-50-8 COPPER 7 4.1 150000 N 4.7E-05 NE No maximum < SCTL
7439-89-6 IRON 8620 J 5290 1100000 N 7.8E-03 no No maximum < SCTL
7439-92-1 LEAD 11.1 3.31 1900 5.8E-03 NE No maximum < SCTL
7439-95-4 MAGNESIUM 151 J 85.7  --- --- NE No Essential Nutrient
7439-96-5 MANGANESE 63 30.8 69000 N 9.1E-04 no No maximum < SCTL
7439-97-6 MERCURY 0.05 0.022 1100 N 4.5E-05 NE No maximum < SCTL
7440-02-0 NICKEL 2.9 J 1.8 73000 N 4.0E-05 NE No maximum < SCTL
7440-09-7 POTASSIUM 1230 594  --- --- NE No Essential Nutrient
7782-49-2 SELENIUM 1.4 J 0.45 18000 N 7.8E-05 NE No maximum < SCTL
7440-23-5 SODIUM 29.8 J 12.9  --- --- NE No Essential Nutrient
7440-62-2 VANADIUM 23.9 18.5 3600 N 6.6E-03 no No maximum < SCTL
7440-66-6 ZINC 4.5 2.9 1100000 N 4.1E-06 NE No maximum < SCTL

Maximum 
Concentration 

(1)



TABLE 12-11

FLORIDA LEVEL 3 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 18, CRASH CREW TRAINING AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Recreational 
SCTL- Direct Contact 

(3)        

Ratio 
(Maximum/Non-   

Apportioned 
Recreational 

SCTL)            
Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 3 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

Miscellaneous Parameter  (mg/kg)
57-12-5 CYANIDE 3.3 1 37000 N 8.9E-05 NA No maximum < SCTL

Petroleum Hydrocarbons  (mg/kg)
TTNUS001 TRPH 7190 3742 31000 N 2.3E-01 NA No maximum < SCTL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations
       performed by the USEPA's ProUCL software and presented in Appendix A.
3    SCTLs for recreational users were developed using the methods presented in Chapter 62-777, F.A.C., August  1999 and the most current toxicological data available in IRIS.
       The recreational users are assumed to b exposed 45 days per year by ingestion, inhalation, and dermal contact.  Calculations of the recreational SCTLs are presented in Appendix C.
4    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in
       Appendix A. If the site data to background data comparisons determine that the site concentrations of a constituent were not significantly different from background, that chemical was
       not selected as a potential COC.
5    A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
6    NA - Not Applicable.   According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
7    NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum concentration
       did not exceed the applicable SCTL.
8   These metals are not known to be associated with past practices or processes at Site 18 and the concentrations in soil at the site are considered to be naturally occurring or representative
      of anthropogenic background levels.  Therefore, these constituents are not selected as potential COCs for the site.

Associated Samples: Definitions:
18SB1-10-12 18SB4-5-7 18SB6-10-12-D C = Carcinogen.
18SB1-5-7 18SB7-5-7 18SB6-5-7 CAS = Chemical abstract services.
18SB2-10-12 18SB9-5-7 18SB8-10-12 COPC = Chemical of potential concern.
18SB2-5-7 18SB10-5-7 18SB8-5-7 J = Estimated value.
18SB4-10-12 18SB6-10-12 18SB8-5-7-D N = Noncarcinogen.

NA = Not applicable/not available.
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SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL> 15 FEET BGS
HUMAN HEALTH RISK ASSESSMENT RE-EVALUATION REPORT

SITE 18, CRASH CREW TRAINING AREA B
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CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned 
Screening Levels 

based on Region 9 
PRGs Residential (6)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/   

Non-apportioned 
Residential SCTL 

Ratio >3 ? (11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Volatile Organics  (mg/kg)

67-64-1 ACETONE 6/11 0.01 J 0.21 0.031 - 6.6 18SB4-25-27 0.21 NA 1600 N 160 780 N 11000 Kidney, Liver, 
Neurological 130 2.7E-04 No BSL

Semivolatile Organics  (mg/kg)

91-57-6 2-METHYLNAPHTHALENE 2/11 0.17 J 3.1 0.34 - 0.44 18SB4-15-17 3.1 NA 56 N 5.6 80 N 210 Body Weight, 
Nasal 20 3.9E-02 No BSL

132-64-9 DIBENZOFURAN 1/11 0.063 J 0.063 J 0.34 - 0.69 18SB6-15-17 0.063 NA 290 N 29 280 N 320 None Specified 93 2.3E-04 No BSL

91-20-3 NAPHTHALENE 2/11 0.68 1.1 0.34 - 0.44 18SB4-15-17 1.1 NA 56 N 5.6 40 N 55 Body Weight, 
Nasal 10 2.8E-02 No BSL

Pesticides PCBs  (mg/kg)
72-55-9 4,4'-DDE 1/11 0.0055 J 0.0055 J 0.0034 - 0.0037 18SB4-40-42 0.0055 NA 1.7 C 0.34 3.3 C 2.9 --- 0.8 1.7E-03 No BSL
50-29-3 4,4'-DDT 1/11 0.021 J 0.021 J 0.0034 - 0.0037 18SB4-40-42 0.021 NA 1.7 C 0.34 3.3 C 2.9 --- 0.8 6.4E-03 No BSL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 11/11 382 11100 --- 18SB4-40-42 11100 no 76000 N 7600 72000 N 80000 Body Weight 18000 1.5E-01 No BKG
7440-38-2 ARSENIC 8/11 0.5 J 2 J 0.21 - 0.33 18SB4-40-42 2 no 0.39 C 0.08 0.8 C 2.1 --- 0.2 2.5E+00 No BKG
7440-39-3 BARIUM 11/11 0.46 J 33.3 J --- 18SB4-40-42 33.3 NE (14) 5400 N 540 110 N 120 Cardiovascular 110 3.0E-01 No BSL

7440-41-7 BERYLLIUM 1/11 0.14 J 0.14 J 0.06 18SB4-40-42 0.14 NE 150 N 15 120 N 120 Gastrointestinal, 
Respiratory 40 1.2E-03 No BSL

7440-70-2 CALCIUM 4/11 14.6 J 141 J 6.8 - 7.5 18SB4-40-42 141 NE --- --- --- --- --- --- --- No NUT
7440-47-3 CHROMIUM 11/11 1.2 J 39.7 --- 18SB4-40-42 39.7 NE 210 C 42 210 C 210 --- 52.5 1.9E-01 No BSL

7440-48-4 COBALT 2/11 0.86 J 0.92 J 0.47 - 0.59 18SB8-15-17 0.92 NE 900 C 180 4700 N 1700

Cardiovascular, 
Immunological,  
Neurological, 
Reproductive

783 2.0E-04 No BSL

7440-50-8 COPPER 5/11 0.42 J 3 J 0.35 - 0.38 18SB4-40-42 3 NE 3100 N 3100 110 N 150 Gastrointestinal 110 2.7E-02 No BSL

7439-89-6 IRON 11/11 225 7610 --- 18SB8-15-17 7610 no 23000 N 2300 23000 N 53000 Blood, 
Gastrointestinal 7670 3.3E-01 No BKG

7439-92-1 LEAD 10/11 0.3 J 14.5 0.12 18SB4-40-42 14.5 NE 400 400 400 400 --- 400 3.6E-02 No BSL
7439-95-4 MAGNESIUM 7/11 8.9 J 300 J 7.4 - 7.7 18SB4-40-42 300 NE --- --- --- --- --- --- --- No NUT
7439-96-5 MANGANESE 11/11 0.44 J 15.5 --- 18SB8-15-17 15.5 no 1800 N 180 1600 N 3500 Neurological 267 9.7E-03 No BSL,BKG
7439-97-6 MERCURY 2/11 0.05 0.1 J 0.02 18SB4-40-42 0.1 NE 23 N 2.3 3.4 N 3 Neurological 0.57 2.9E-02 No BSL
7440-09-7 POTASSIUM 5/11 110 J 841 J 107 - 117 18SB8-15-17 841 NE --- --- --- --- --- --- --- No NUT

7782-49-2
SELENIUM 1/11 1.1 J 1.1 J 0.44 - 0.79 18SB4-40-42 1.1 NE 390 N 390 390 N 440 Hair Loss, 

Neurological, Skin 65 2.8E-03 No BSL

7782-49-2
SELENIUM 1/11 0.57 J 0.57 J 0.5 - 0.63 18SB8-15-17 0.57 NE 390 N 390 390 N 440 Hair Loss, 

Neurological, Skin 390 1.5E-03 No BSL

7440-23-5 SODIUM 2/11 16.3 J 25.6 J 11.6 - 12.6 18SB4-40-42 25.6 NE --- --- --- --- --- --- --- No NUT
7440-62-2 VANADIUM 11/11 1.2 J 39.9 --- 18SB4-40-42 39.9 no 550 N 55 15 N 67 NOEL 15 2.7E+00 No BKG
7440-66-6 ZINC 11/11 0.63 J 13.1 --- 18SB8-15-17 13.1 NE 23000 N 2300 23000 N 26000 Blood 11500 5.7E-04 No BSL

Miscellaneous Parameter  (mg/kg)

57-12-5 CYANIDE 11/11 0.27 J 0.7 J --- 18SB4-40-42 0.7 NA 1200 N 120 30 N 34
Body Weight, 
Neurological, 

Thyroid
30 2.3E-02 No BSL

Petroleum Hydrocarbons  (mg/kg)

TTNUS001 TRPH 9/11 2.4 612 1.7 - 2.1 18SB4-15-17 612 NA --- --- 340 N 460 Multiple Endpoints 113 1.8E+00 Yes ASL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Footnotes: Definitions:
1     Sample and duplicate are counted as two separate samples when determining the minimum and maximum C = Carcinogen.
       detected concentrations. CAS = Chemical abstract services.
2    Values  presented are sample-specific quantitation limits. COPC = Chemical of potential concern.
3    The maximum detected concentration is used for screening purposes. J = Estimated value.
4     To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in Attachment C. max = Region 9 non-risk based "ceiling limit" concentration for less toxic chemicals
       If the background comparisons determine that the site concentrations of a constituent are not significantly different from background, that chemical is not selected as a COC. N = Noncarcinogen.

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)
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CAS No. Parameter Frequency of 
Detection

Range of 
Nondetects (2)

Sample of Maximum 
Detection

Concentration 
Used for 

Screening(3)

Site above 
Background 

?(4)

USEPA Region 9 
Residential PRGS 

(5)

Apportioned 
Screening Levels 

based on Region 9 
PRGs Residential (6)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(7)

Proposed 
Florida 

Residential 
SCTL - Direct 

Contact (8)

Target Organ    
(9)

Simple 
Apportioned 

Florida 
Residential 

SCTL- Direct 
Contact         

(10)

Maximum 
Concentration/   

Non-apportioned 
Residential SCTL 

Ratio >3 ? (11)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (12)

Minimum 
Concentration (1)

Maximum 
Concentration 

(1)

5    USEPA Region 9 Preliminary Remediation Goals (PRGs), October 2002. NA = Not applicable/not available.
6     Apportioned COPC screening levels for carcinogens are determined by dividing the non-apportioned PRGs by the number of chemicals classified as carcinogens by Region 9.  For example,  5 chemicals detected in subsurface soil at Site 18 sat = Soil saturation concentration.
       are classified as carcinogens.  Therefore, the apportioned screening levels for carcinogens are the PRGs divided by 5.  For noncarcinogens,   the COPC screening level is based on a target hazard quotient of 0.1, as per USEPA Region 4
       guidelines (USEPA Region 4, May 2000). Rationale Codes:
7     Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  For Selection as a COPC:
8    2004 Proposed Florida SCTLs presented in Comparison of Chapter 62-777, F.A.C. -  May 26, 1999 Values vs. Proposed February 26, 2004 Values, online at http://fdep.ifas.ufl.edu/   ASL = Above COPC screening level
9    Target organs are obtained from Table II, Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.
10   Values of the simple apportioned SCTLs are determined by dividing the non-apportioned SCTL by the number carcinogenic chemicals or by the number of target organs for noncarcinogens as defined by Chapter 62-777 F.A.C.   For example, For Elimination as a COPC:
       4 carcinogens were detected in subsurface soil at Site 18.  Therefore, the apportioned SCTL value for carcinogens is the non-apportioned SCTL divided by 4.  For noncarcinogens,  neurological effects were identified as the target organ for 6 chemicals.   BKG = Within background levels.
       Therefore, the apportioned SCTLs for these chemicals are the non-apportioned values divided by 6.  Note that the non-apportioned SCTLs for phenol, barium, cadmium, copper, nickel, vanadium, and cyanide are based on acute toxicity considerations.   BSL = Below COPC screening level
11    According to the proposed Florida Rule 62-780, a chemical is identified as a COC if the maximum concentration is greater than 3 times the non-apportioned SCTL.   NUT = Essential nutrient.
12   A chemical is selected as a COPC if the maximum detected concentration exceeds either the USEPA or Florida apportioned risk-based screening levels,  or is greater than 3 times the non-apportioned SCTL,
      and if site concentrations exceed facility background levels (for metals).  
13   NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.
14   NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum detected concentration did not exceed the applicable PRG or SCTL.

Associated Samples:
18SB1-10-12 18SB4-5-7 18SB6-10-12-D
18SB1-5-7 18SB7-5-7 18SB6-5-7
18SB2-10-12 18SB9-5-7 18SB8-10-12
18SB2-5-7 18SB10-5-7 18SB8-5-7
18SB4-10-12 18SB6-10-12 18SB8-5-7-D
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CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Volatile Organics  (mg/kg)
67-64-1 ACETONE 0.21 0.21 780 N 2.7E-04 NA (6) No maximum < SCTL

Semivolatile Organics  (mg/kg)
91-57-6 2-METHYLNAPHTHALENE 3.1 1.6 80 N 3.9E-02 NA No maximum < SCTL
132-64-9 DIBENZOFURAN 0.063 J 0.063 280 N 2.3E-04 NA No maximum < SCTL
91-20-3 NAPHTHALENE 1.1 0.71 40 N 2.8E-02 NA No maximum < SCTL

Pesticides PCBs  (mg/kg)
72-55-9 4,4'-DDE 0.0055 J 0.0055 3.3 C 1.7E-03 NA No maximum < SCTL
50-29-3 4,4'-DDT 0.021 J 0.011 3.3 C 6.4E-03 NA No maximum < SCTL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 11100 6770 72000 N 1.5E-01 NE (7) No maximum < SCTL
7440-38-2 ARSENIC 2 J 1.1 0.8 C 2.5E+00 no No (8)
7440-39-3 BARIUM 33.3 J 9.5 110 N 3.0E-01 NE No maximum < SCTL
7440-41-7 BERYLLIUM 0.14 J 0.058 120 N 1.2E-03 NE No maximum < SCTL
7440-70-2 CALCIUM 141 J 141 --- --- NE No Essential Nutrient
7440-47-3 CHROMIUM 39.7 39.7 210 C 1.9E-01 NE No maximum < SCTL
7440-48-4 COBALT 0.92 J 0.71 4700 N 2.0E-04 NE No maximum < SCTL
7440-50-8 COPPER 3 J 1.7 110 N 2.7E-02 NE No maximum < SCTL
7439-89-6 IRON 7610 3390 23000 N 3.3E-01 no No maximum < SCTL
7439-92-1 LEAD 14.5 5.2 400 3.6E-02 NE No maximum < SCTL
7439-95-4 MAGNESIUM 300 J 82.8 --- --- NE No Essential Nutrient
7439-96-5 MANGANESE 15.5 7.6 1600 N 9.7E-03 no No maximum < SCTL
7439-97-6 MERCURY 0.1 J 0.059 3.4 N 2.9E-02 NE No maximum < SCTL
7440-09-7 POTASSIUM 841 J 841 --- --- NE No Essential Nutrient
7782-49-2 SELENIUM 1.1 J 0.47 390 N 2.8E-03 NE No maximum < SCTL
7440-22-4 SILVER 0.57 J 0.34 390 N 1.5E-03 NE No maximum < SCTL
7440-23-5 SODIUM 25.6 J 17.1 --- --- NE No Essential Nutrient
7440-62-2 VANADIUM 39.9 18.7 15 N 2.7E+00 no No (8)
7440-66-6 ZINC 13.1 7 23000 N 5.7E-04 NE No maximum < SCTL

Miscellaneous Parameter  (mg/kg)
57-12-5 CYANIDE 0.7 J 0.55 30 N 2.3E-02 NA No maximum < SCTL

Petroleum Hydrocarbons  (mg/kg)
TTNUS001 TRPH 612 612 340 N 1.8E+00 NA Yes maximum > SCTL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Maximum 
Concentration 

(1)
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CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Residential 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
SCTL)            

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 1 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations
       performed by the USEPA's ProUCL software and presented in Appendix A.
3    Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
4    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in
       Appendix A. If the site data to background data comparisons determine that the site concentrations of a constituent were not significantly different from background, that chemical was
       not selected as a potential COC.
5    A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
6    NA - Not Applicable.   According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
7    NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum concentration
       did not exceed the applicable SCTL.
8   These metals are not known to be associated with past practices or processes at Site 18 and the concentrations in soil at the site are considered to be naturally occurring or representative
      of anthropogenic background levels.  Therefore, these constituents are not selected as potential COCs for the site.

Associated Samples: Definitions:
18SB2-15-17 18SB6-15-17 C = Carcinogen.
18SB2-20-22 18SB6-20-22 CAS = Chemical abstract services.
18SB4-15-17 18SB7-15-17 COPC = Chemical of potential concern.
18SB4-25-27 18SB8-15-17 J = Estimated value.
18SB4-35-37 18SB9-15-17 N = Noncarcinogen.
18SB4-40-42 NA = Not applicable/not available.
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COMPARISON TO SOIL SATURATION LIMIT - SUBSURFACE SOIL > 15 FEET BGS
RISK ASSESSMENT RE-EVALUATION OF SOILS REPORT

SITE 18, CRASH CREW TRAINING AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA

CAS No. Parameter Frequency of 
Detection

Exposure Point 
Concentration  (2)

Sample of Maximum 
Detection

Site above 
Background 

?(3)

Soil Saturation 
Limit, Csat (4)

Volatile Organics  (mg/kg)
67-64-1 ACETONE 6/11 0.21 0.21 18SB4-25-27 NA (5) 100000

Semivolatile Organics  (mg/kg)
91-57-6 2-METHYLNAPHTHALENE 2/11 3.1 1.6 18SB4-15-17 NA ---
132-64-9 DIBENZOFURAN 1/11 0.063 J 0.063 18SB6-15-17 NA 210
91-20-3 NAPHTHALENE 2/11 1.1 0.71 18SB4-15-17 NA 220

Pesticides PCBs  (mg/kg)
72-55-9 4,4'-DDE 1/11 0.0055 J 0.0055 18SB4-40-42 NA ---
50-29-3 4,4'-DDT 1/11 0.021 J 0.011 18SB4-40-42 NA ---

Petroleum Hydrocarbons  (mg/kg)
TTNUS001 TRPH 9/11 612 612 18SB4-15-17 NA ---

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical
       tests and calculations performed by the USEPA's ProUCL software and presented in Appendix A.
3    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels.
       If the site data to background data comparisons determined that the site concentrations of a constituent were not significantly different from background,
       that chemical was not selected as a potential COPC.
4    Soil Saturation Limits (CSAT),  Table 8, Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
5    NA - Not Applicable.   According to proposed Florida Rule 62-780 only natuarlly occurring (inorganic) constituents are considered in the background evaluation.

Associated Samples:
18SB1-10-12 18SB4-5-7 18SB6-10-12-D

18SB1-5-7 18SB7-5-7 18SB6-5-7
18SB2-10-12 18SB9-5-7 18SB8-10-12

18SB2-5-7 18SB10-5-7 18SB8-5-7
18SB4-10-12 18SB6-10-12 18SB8-5-7-D

Maximum 
Concentration (1)



TABLE 12-15

FLORIDA LEVEL 2 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL > 15 FEET BGS
HUMAN HEALTH RISK ASSESSMENT RE-EVALUATION REPORT

SITE 18, CRASH CREW TRAINING AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 1 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Industrial 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
Industrial SCTL)   

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 2 

COC ? (5)
Rationale/Comments

Volatile Organics  (mg/kg)
67-64-1 ACETONE 0.21 0.21 5500 N 3.8E-05 NA(6) No maximum < SCTL

Semivolatile Organics  (mg/kg)
91-57-6 2-METHYLNAPHTHALENE 3.1 1.6 560 N 5.5E-03 NA No maximum < SCTL
132-64-9 DIBENZOFURAN 0.063 J 0.063 5000 N 1.3E-05 NA No maximum < SCTL
91-20-3 NAPHTHALENE 1.1 0.71 270 N 4.1E-03 NA No maximum < SCTL

Pesticides PCBs  (mg/kg)
72-55-9 4,4'-DDE 0.0055 J 0.0055 13 C 4.2E-04 NA No maximum < SCTL
50-29-3 4,4'-DDT 0.021 J 0.011 13 C 1.6E-03 NA No maximum < SCTL

Inorganics  (mg/kg)
7429-90-5 ALUMINUM 11100 6770 --- N --- no No (8)
7440-38-2 ARSENIC 2 J 1.1 3.7 C 5.4E-01 no No maximum < SCTL
7440-39-3 BARIUM 33.3 J 9.5 87000 N 3.8E-04 NE (7) No maximum < SCTL
7440-41-7 BERYLLIUM 0.14 J 0.058 800 N 1.8E-04 NE No maximum < SCTL
7440-70-2 CALCIUM 141 J 141 --- --- NE No Essential Nutrient
7440-47-3 CHROMIUM 39.7 39.7 420 C 9.5E-02 NE No maximum < SCTL
7440-48-4 COBALT 0.92 J 0.71 110000 N 8.4E-06 NE No maximum < SCTL
7440-50-8 COPPER 3 J 1.7 76000 N 3.9E-05 NE No maximum < SCTL
7439-89-6 IRON 7610 3390 480000 N 1.6E-02 no No maximum < SCTL
7439-92-1 LEAD 14.5 5.2 920 1.6E-02 NE No maximum < SCTL
7439-95-4 MAGNESIUM 300 J 82.8 --- --- NE No Essential Nutrient
7439-96-5 MANGANESE 15.5 7.6 22000 N 7.0E-04 no No maximum < SCTL
7439-97-6 MERCURY 0.1 J 0.059 26 N 3.8E-03 NE No maximum < SCTL
7440-09-7 POTASSIUM 841 J 841 --- --- NE No Essential Nutrient
7782-49-2 SELENIUM 1.1 J 0.47 10000 N 1.1E-04 NE No maximum < SCTL
7440-22-4 SILVER 0.57 J 0.34 9100 N 6.3E-05 NE No maximum < SCTL
7440-23-5 SODIUM 25.6 J 17.1 --- --- NE No Essential Nutrient
7440-62-2 VANADIUM 39.9 18.7 7400 N 5.4E-03 no No maximum < SCTL
7440-66-6 ZINC 13.1 7 560000 N 2.3E-05 NE No maximum < SCTL

Miscellaneous Parameter  (mg/kg)
57-12-5 CYANIDE 0.7 J 0.55 39000 N 1.8E-05 NA No maximum < SCTL

Petroleum Hydrocarbons  (mg/kg)
TTNUS001 TRPH 612 612 2500 N 2.4E-01 NA No maximum < SCTL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.

Maximum 
Concentration 

(1)



TABLE 12-15

FLORIDA LEVEL 2 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL > 15 FEET BGS
HUMAN HEALTH RISK ASSESSMENT RE-EVALUATION REPORT

SITE 18, CRASH CREW TRAINING AREA B
NAVAL AIR STATION, WHITING FIELD

MILTON FLORIDA
PAGE 2 OF 2

CAS No. Parameter Exposure Point 
Concentration (2)

Non-Apportioned 
Florida Industrial 

SCTL- Direct Contact 
(3)        

Ratio 
(Maximum/Non-   

Apportioned 
Industrial SCTL)   

Is Ratio > 1 ?

Site above 
Background 

?(4)

Is Chemical a  
Potential Level 2 

COC ? (5)
Rationale/Comments

Maximum 
Concentration 

(1)

Footnotes:
1     Sample and duplicate are counted as two separate samples when determining the maximum detected concentration.
2    Exposure point concentrations (EPCs) are maximum concentrations or 95 % upper confidence limits (UCLs) on the arithmetic mean as determined by statistical tests and calculations
       performed by the USEPA's ProUCL software and presented in Appendix A.
3    Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP), August  1999.  
4    To determine whether metal concentrations were within background levels,  soil concentrations were compared to facility-wide background levels using the data and methodology presented in
       Appendix A. If the site data to background data comparisons determine that the site concentrations of a constituent were not significantly different from background, that chemical was
       not selected as a potential COC.
5    A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
6    NA - Not Applicable.   According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
7    NE - Not Evaluated.  Site data to background data comparisons were not performed for the purpose of identifying metals exceeding background concentrations if the maximum concentration
       did not exceed the applicable SCTL.
8   These metals are not known to be associated with past practices or processes at Site 18 and the concentrations in soil at the site are considered to be naturally occurring or representative
      of anthropogenic background levels.  Therefore, these constituents are not selected as potential COCs for the site.

Associated Samples: Definitions:
18SB2-15-17 18SB6-15-17 C = Carcinogen.
18SB2-20-22 18SB6-20-22 CAS = Chemical abstract services.
18SB4-15-17 18SB7-15-17 COC = Chemical of Concern.
18SB4-25-27 18SB8-15-17 J = Estimated value.
18SB4-35-37 18SB9-15-17 N = Noncarcinogen.
18SB4-40-42 NA = Not applicable/not available.



REFERENCES 

ABB Environmental Services, Inc. January 1998.  Remedial Investigation and Feasibility Study, General 

Information Report, Naval Air Station Whiting Field, Milton, Florida, Prepared for Department of the Navy, 

Southern Division. 

 

Bechtel Environmental, Inc.  February 2000.  Interim Remedial Action Completion Report.  Sites 9, 10, 

17, 18, 31C Surface Soil Remediation, NAS Whiting Field, Milton, Florida.  Prepared for Department of 

the Navy, Southern Division. 

 

Beyer, Nelson.  July 1990.  Evaluating Soil Contamination.  U.S. Department of the Interior, Fish and 

Wildlife Service.  Biological Report 90(2).  

 

CCME, March 1997 Recommended Canadian Soil Quality Guidelines. Canadian Council of Ministers of 

the Environment (CCME) National Guidelines and Standards Office, Environmental Quality Branch, 

Environment Canada. Ottawa. Revised December, 1999. 

 

Department of the Navy, February 2001.  Conducting Human Health Risk Assessments under the 

Environmental Restoration Program.  Ser N453E/1U595168.  Washington, D.C.  

 

Department of the Navy, January 2004.  Navy Policy on the Use of Chemical Background Levels, Ser 

N45C/N4U732212.  Washington, D.C.  

 

Edwards, C. and P. Bohlen. 1992. The effects of toxic chemicals on earthworms. Rev. Environ. Contamin. 

Toxicol. 125: 23-99.  

 

Edwards, N.T. 1983 “Polycyclic Aromatic Hydrocarbons (PAHs) in the terrestrial environment: A review” 

Journal of Environmental Quality 12:427-441 

 

Efroymson, R.A., M.E. Will, and G.W. Suter.  November 1997a. Toxicological Benchmarks for Screening 

Contaminants of Potential Concern for Effects on Soil and Litter Invertebrates and Heterotrophic Process: 

1997 Revision. Oak Ridge National Laboratory, Oak Ridge, TN. ES/ER/ TM-126/R2). 

 

Efroymson, R.A., M.E. Will, G.W. Suter, and A.C. Wooten. 1997b. Toxicological Benchmarks for 

Contaminants of Potential Concern for Effects on Terrestrial Plants: 1997 Revision. Oak Ridge National 

Laboratory, Oak Ridge, TN, ES/ER/TM-85/R3. 

 

090403/P R-1 CTO 0079 



Envirodyne, May 1985. Initial Assessment Study Naval Air Station Whiting Field Milton, Florida.  Prepared 

for Navy Assessment and Control of Installation Pollutants Department Naval Energy and Environmental 

Support Activity.  Envirodyne Engineers, Inc. St. Louis, Missouri. 

 

ESE, August 1996. Final Report Toxicity Analysis of Soil Samples From NAS Whiting Field, Milton, 

Florida.  Submitted to ABB Environmental Services, Inc. Tallahassee, Florida. Environmental Science and 

Engineering, Inc. Gainesville, Florida. 

 

Florida Department of Environmental Protection (FDEP), February 1999.  Technical Report: Development 

of Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Division of Waste Management, 

Tallahassee, Florida,  

 

Florida Department of Environmental Protection (FDEP), February 2004.  Draft Guidance for Comparing 

Site Contaminant Concentration Data with Soil Cleanup Target Levels, Division of Waste Management, 

Tallahassee, Florida.  

 

Florida Department of Environmental Protection (FDEP), May 2004. Rule Development Workshop 

Chapters 62-770, -777, -780, and -785, FAC, Additive Effects and Apportionment, (online at 

http://fdep.ifas.ufl.edu/).   

 

Florida Department of Environmental Protection.  April 2001.  Correspondence to Mr. James Holand RE:  

Analysis of Soil for Arsenic at Outlying Landing Fields. 

 

Friday, G. P. November 1998. Ecological Screening Values for Surface Water, Sediment, and Soil.  

Westinghouse Savannah River Company, Savannah River Technology Center, (WSRC-TR-98-00110), 

Aiken, SC 29808 

 

Goon, Hatou, Klan, Jernigan, and Farmer 1991. “Oral Bioavailability of “Aged" Soil-adsorbed 

Benzo(a)pyrene (BaP) in Rats.” Society of Toxicology Annual Meeting Abstracts #1356.  Wildlife 

Management. Vol. 34. No. 1. 

 

Harding Lawson Associates, January 1999.  Remedial Investigation Report, Site 9, Waste Fuel Disposal 

Pit and Site 10, Southeast Open Disposal Area (A), Naval Air Station Whiting Field, Milton, Florida, 

Prepared for Department of the Navy, Southern Division. 

 

090403/P R-2 CTO 0079 

http://fdep.ifas.ufl.edu/


Harding Lawson Associates, January 1999.  Remedial Investigation Report, Site 18, Crash Crew Training 

Area, Naval Air Station Whiting Field, Milton, Florida, Prepared for Department of the Navy, Southern 

Division. 

 

Harding Lawson Associates, July 1999.  Remedial Investigation Report for Surface and Subsurface Soil 

at Site 13, Sanitary Landfill, Naval Air Station Whiting Field, Milton, Florida, Prepared for Department of 

the Navy, Southern Division. 

 

Harding Lawson Associates, August 1999.  Remedial Investigation Report for Surface and Subsurface 

Soil at Site 12, Tetraethyl Lead Disposal Area, Naval Air Station Whiting Field, Milton, Florida, Prepared 

for Department of the Navy, Southern Division. 

 

Harding Lawson Associates, October 1999.  Remedial Investigation Report, 14, Short-Term Sanitary 

Landfill, Naval Air Station Whiting Field, Milton, Florida, Prepared for Department of the Navy, Southern 

Division. 

 

Harding Lawson Associates, December 1999.  Remedial Investigation Report, Site 15, Southwest 

Landfill, Naval Air Station Whiting Field, Milton, Florida, Prepared for Department of the Navy, Southern 

Division. 

 

Harding Lawson Associates, January 2000.  Remedial Investigation Report, Site 16, Open Disposal and 

Burning Area, Naval Air Station Whiting Field, Milton, Florida, Prepared for Department of the Navy, 

Southern Division. 

 

Harding Lawson Associates, March 2000.  Remedial Investigation, Site 11, Southeast Open Disposal 

Area (B) (Landfill), Naval Air Station Whiting Field, Milton, Florida, Prepared for Department of the Navy, 

Southern Division. 

 

Harding Lawson Associates, March 2000.  Remedial Investigation, Site 17, Crash Crew Training Area, 

Naval Air Station Whiting Field, Milton, Florida, Prepared for Department of the Navy, Southern Division. 

 

HSDB (Hazardous Substance Data Bank), 2002.  Toxnet National Library of Medicine, Washington, D.C.  

 

Kelsey, J. W., and M. Alexander. 1997. Declining bioavailability and inappropriate estimation of risk of 

persistent compounds. Environ. Toxicol. Chem. 16:582-585. 

 

090403/P R-3 CTO 0079 



McKone, T. E. 1994. Uncertainty and variability in human exposures to soil contaminants through home-

grown food: a Monte Carlo assessment. Risk Anal. 14(4):449-463. 

 

Ministerie van Volkshuisvesting, Ruimtelijke Ordening en Milieubeheer (MVROM), February 2000.  

Circular on target values and intervention values for soil remediation. MVROM (Ministry of Housing, 

Spatial Planning, and Environment), Directorate-General for Environmental Protection, Department of Soil 

Protection, The Hague, The Netherlands. February. 

 

NFESC, July 2000.  Guide for Incorpororating Bioavailability Adjustments into Human Health and 

Ecological Risk Assessments at U.S. Navy and Marine Corps Facilities.  Naval Facilities Engineering 

Services Center. Port Hueneme, CA. 

 

ORNL (Oak Ridge National Laboratories), September 1998b.  Empirical Models for the Uptake of 

Inorganic Chemicals from Soil by Plants. BJC/OR-133, Oak Ridge National Laboratories, Oak Ridge, 

Tennessee. 

 

ORNL, 1998a.  Toxicity and Chemical-Specific Factors Database.  Oak Ridge National Laboratory Web 

Page, http://risk/lsd.cornl.gov/cgi-bin/tox-TOX_9801. 

 

RAIS - Oak Ridge National Laboratory Risk Assessment Information System Electronic Database (2004) 

 

Sample, B.E., J.J. Beauchamp, R.A. Efroymson, and G. W. Suter II.  February 1998b. Development and 

Validation of Bioaccumulation Models for Small Mammals.. ES/ER/TM-219. Oak Ridge National 

Laboratory, Oak Ridge, Tennessee.  

 

Sample, B.E., J.J. Beauchamp, R.A. Efroymson, G. W. Suter II, and T.L. Ashwood.  February 1998a. 

Development and Validation of Bioaccumulation Models for Earthworms.. ES/ER/TM-220. Oak Ridge 

National Laboratory, Oak Ridge, Tennessee. 

 

Sample, B.E.; Opresko, D.M.; and Suter, G.W., II.  June 1996. Toxicological Benchmarks for Wildlife: 

1996 Revision. Document No. ES/ER/TM-86/R3.  Oak Ridge National Labs, Oak Ridge, Tennessee. 

 

USEPA, 1988.  Drinking Water Criteria Document for Polychlorinated Biphenyls (PCBs), ECAO-CIN-414.  

Environmental Criteria and Assessment Office, Cincinnati, Ohio. 

 

090403/P R-4 CTO 0079 

http://risk/lsd.cornl.gov/cgi-bin/tox-TOX_9801


USEPA, December 1989.  Risk Assessment Guidance for Superfund:  Volume I, Human Health 

Evaluation Manual (Part A).  EPA 540/1 89/002.  Office of Emergency and Remedial Response, 

Washington, D.C.  

 

USEPA, March 1991.  Human Health Evaluation Manual, Supplemental Guidance:  Standard Default 

Exposure Factors.  Office of Solid Waste and Emergency Response (OSWER) Directive 9285.6 03.  

Washington, D.C.  

 

USEPA, December 1991.  Risk Assessment Guidance for Superfund: Volume 1 - Human Health 

Evaluation Manual (Part B, Development of Risk-based Preliminary Remediation Goals).  

 

USEPA, February 1992.  Guidance and Risk Characterization for Risk Managers and Risk Assessors.  

Memorandum from F. Henry Habicht, Deputy Administrator, Washington, D.C.   

 

USEPA, April 1992.  Guidance for Data Usability in Risk Assessment (Part A), PB92-963356, Office of 

Emergency and Remedial Response, Washington, D.C.  

 

USEPA, May 1992.  Supplemental Guidance to RAGS:  Calculating the Concentration Term.  OSWER 

Publication No. 9285.7 081.  Washington, D.C. 

 

USEPA, May 1993.  Preliminary Review Draft:  Superfund’s Standard Default Exposure Factors for the 

Central Tendency and Reasonable Maximum Exposure.  OSWER.  Washington, D.C.  

 

USEPA, December 1993.  Wildlife Exposure Factors Handbook. U.S. Environmental Protection Agency. 

Office of Research and Development.  Washington, D.C.  

 

USEPA, February 1994.  Guidance Manuel for the Integrated Exposure Uptake Kinetic Model for Lead in 

Children.  EPA/540/R-93-081.  Office of Emergency and Remedial Response, Washington, D.C. 

 

USEPA, July 1994.  Revised Interim Guidance on Establishing Soil Lead Guidance for CERCLA Sites 

and RCRA Corrective Action Facilities.  OSWER Directive 9355.4-12. 

 

USEPA, July 1996.  Soil Screening Guidance: Technical Background Document.  EPA/540/R-95/128.  

OSWER.  Washington, D.C. 

 

USEPA, December 1996.  Recommendations of the Technical Review Workgroup for Lead for an Interim 

Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil. 

090403/P R-5 CTO 0079 



 

USEPA, June 1997. Ecological Risk Assessment Guidance for Superfund: Process for Designing and 

Conducting Ecological Risk Assessments. Washington, D.C. 

 

USEPA, August 1997.  Exposure Factors Handbook.  EPA/600/P 95/002Fa.  Office of Health and 

Environmental Assessment, Washington, D.C. 

 

USEPA, April 1999.  Use of the TRW Interim Adult Lead Methodology in Risk Assessment.  Memorandum 

from Pat Van Leewven and Paul White to Mark Maddaloni. 

 

USEPA, August 1999.  Risk Updates, Number 5, Waste Management Division, Region I, Boston, 

Massachusetts. 

 

USEPA, February 2000.  Bioaccumulation Testing and Interpretation for the Purpose of Sediment Quality 

Assessment. Status and Needs, EPA-823-R-00-001.  Office of Water, Office of Solid Waste. 

 

USEPA.  February 2000.  Bioaccumulation Testing and Interpretation for the Purpose of Sediment Quality 

Assessment, Status and Needs.  Office of Water, Office of Solid Waste.  EPA 823-R-00-001. 

 

USEPA Region 4, May 2000.  Supplemental Guidance to RAGS: Region IV Bulletins, Human Health Risk 

Assessment. 

 

USEPA, June 2001. EC0 Update: Intermittent Bulletin (June), Publication 9345.0-014. 

 

USEPA, September 2001.  Risk Assessment Guidance for Superfund, Volume I: Human Health 

Evaluation Manual (Part E, Supplemental Guidance, Dermal Risk Assessment) Interim Guidance, 

EPA/540/R/99/005, OSWER 9285.7-02EP,  Washington, D.C. 

 

USEPA, April 2002.  Role of Background in the CERCLA Cleanup Program, Office of Solid Waste and 

Emergency Response, OSWER 9285.6-07P. 

 

USEPA, May 2002.  Users’ Guide for the Integrated Exposure Uptake Kinetic Model for Lead in Children.  

EPA 9285.7-42/540-K-01-005, Office of Emergency and Remedial Response, Washington, D.C. 

 

USEPA, September 2002.  Guidance for Comparing Background and Chemical Concentrations in Soil for 

CERCLA Sites, EPA 540-R-01-003, OSWER 9285.7-41, Office of Emergency and Remedial Response, 

Washington, D.C.  

090403/P R-6 CTO 0079 



090403/P R-7 CTO 0079 

 

USEPA Region 9, October 2002.  Preliminary Remediation Goals. 

 

USEPA, December 2002a.  Calculating Upper Confidence Limits for Exposure Point Concentrations at 

Hazardous Waste Sites.  OSWER 9285.6-10.  Washington, D.C. 

 

USEPA, December 2002b.  Supplemental Guidance for Developing Soil Screening Levels for Superfund 

Sites.  OSWER 9355.4-24.  Washington, D.C. 

 

USEPA, January 2003.  Recommendations of the Technical Review Workgroup for Lead for an Approach 

to Assessing Risks Associated with Adult Exposure to Lead in Soil, EPA-540-R-03-001, OSWER 

#9285.7-54, Office of Solid Waste and Emergency Response, Washington, D.C. 

 

USEPA, November 2003a. Ecological Soil Screening Level For Aluminum Interim Final.  OSWER 

Directive 9285.7-60 US Environmental Protection Agency Office of Solid Waste and Emergency 

Response Washington, DC November 2003. 

 

USEPA , November 2003b. Ecological Soil Screening Level For Iron Interim Final.  OSWER Directive 

9285.7-69 US Environmental Protection Agency Office of Solid Waste and Emergency Response 

Washington, DC. 

 

USEPA, April 2004.  USEPA Region 3 Risk-Based Concentration Table, online at 

(http://www.epa.gov/reg3hwmd/risk/human/index.htm).   

 

USEPA, April 16, 2004.  USEPA Technical Review Workgroup for Lead.  IEUBK Frequently Asked 

Questions (FAQs).  

 

USEPA, April 29, 2004.  USEPA Technical Review Workgroup for Lead.  Adult Lead Methodology 

Frequently Asked Questions (FAQs). 

 

USEPA, May 2004.  Integrated Risk Information System (IRIS) - On-Line Database at 

(http://www.epa.gov/iris/subst/). 

 

Verma A, Pillai MKK. 1991. Bioavailability of soil-bound residues of DDT and HCH to earthworms. Curr 

Sci 61(12):840-843. 

 



Comprehensive Long-term Environmental Action Navy 
 

CONTRACT NUMBER N62467-94-D-0888 
 
 

 
Southeast 

2155 Eagle Drive 
North Charleston, South Carolina  29406 

 
 

   

 
Rev. 01 

09/28/06 

 
Risk Assessment Re-Evaluation of Soils 

for 
Sites 9, 10, 11, 12, 13, 14, 15, 16,  

17, and 18 
 

VOLUME II OF II - APPENDICES 
 

Naval Air Station Whiting Field 
Milton, Florida 

USEPA ID No. FL2170023244 
 
 

Contract Task Order 0079 
 

September 2006 






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































	VOLUME 1 - TEXT - RISK ASSESSMENT RE-EVALUATION OF SOILS AT SITES 9, 10, 11, 12, 13, 14, 15, 16, 17, AND 18
	TITLE PAGE
	TABLE OF CONTENTS
	TABLES

	ACRONYM LIST
	EXECUTIVE SUMMARY
	1.0  INTRODUCTION
	1.1 OBJECTIVES AND SCOPE OF WORK
	1.2 REPORT ORGANIZATION

	2.0  RISK ASSESSMENT METHODOLOGY
	2.1 HUMAN HEALTH RISK ASSESSMENT PROTOCOL
	2.1.1 Data Evaluation Protocol
	2.1.2 Exposure Assessment/Estimation of Risk
	2.1.3 Toxicity Assessment Protocol
	2.1.4 Risk Summarization and Interpretation
	2.1.5 Human Health Risk Uncertainty Analysis
	2.1.6 Development of Risk-Based Remedial Options

	2.2 ECOLOGICAL RISK ASSESSMENT PROTOCOL
	2.2.1 Screening Level Assessment
	2.2.2 Food-Chain Modeling
	2.2.3 Refinement of COPCs
	2.2.4 Uncertainties
	2.2.5 Conclusions

	TABLE 2-1 - EXPOSURE ROUTES FOR QUANTITATIVE EVALUATION
	TABLE 2-2 - DAILY INTAKE VALUES FOR CALCULATION OF EXPOSURE OF CONSTRUCTION/EXCAVATON WORKERS TO SOIL
	TABLE 2-3 - DAILY INTAKE VALUES FOR CALCULATION OF EXPOSURE OF MAINTENANCE WORKERS TO SOIL
	TABLE 2-4 - DAILY INTAKE VALUES FOR CALCULATION OF EXPOSURE OF ADULT TRESPASSERS/RECREATIONAL USERS TO SOIL
	TABLE 2-5 - DAILY INTAKE VALUES FOR CALCULATION OF EXPOSURE OF ADOLESCENT TRESPASSERS/RECREATIONAL USERS TO SOIL
	TABLE 2-6 - DAILY INTAKE VAUES FOR CALCULATION OF EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS B INHALATION OF PARTICULATES/VAPORS FROM SOIL
	TABLE 2-7 - DAILY INTAKE VALUES FOR CALCULATON OF EXPOSURE OF MAINTENANCE WORKERS BY INHALATONO F PARTICULATES/VAPORS FROM SOIL
	TABLE 2-8 - DAILY INTAKE VALUES FOR CALCULATION OF EXPOSURE OF ADULT TRESPASSERS/RECREATIONAL USERS BY INHALATIONO F PARTICULATES/VAPORS FROM SOIL
	TABLE 2-9 - DAILY INTAKE VALUES FOR CALCULATION OF EXPOSURE OF ADOLESCENT TRESPASSERS/RECREATIONAL USERS BY INHALATION OF PARTICULATES/VAPORS FROM SOIL
	TABLE 2-10 - TOXICITY EQUIVALENCY FACTORS FOR CARCINOGENIC POLYNUCLEAR AROMATIC HYDROCARBONS

	3.0  SITE 9, WASTE FUEL DISPOSAL PIT
	3.1 SITE DESCRIPTION
	3.2 SUMMARY OF PHASE IIB FIELD INVESTIGATION FOR SOILS
	3.3 SELECTION OF COPCS FOR HUMAN HEALTH RISK ASSESSMENT
	3.4 RISK CHARACTERIZATION
	3.4.1 Risk Characterization Using USEPA Guidelines
	3.4.2 Risk Characterization Using State of Florida Guidelines

	3.5 SITE SPECIFIC UNCERTAINTY ANALYSIS
	3.5.1 Qualitative Risk Evaluation of Metals Eliminated as COPCs Based on Background
	3.5.2 Subsurface Soil Characterization

	3.6 SUMMARY AND CONCLUSIONS
	TABLE 3-1 - SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL, SITE 9, WASTE FUEL DISPOSAL PIT
	TABLE 3-2 - SUMMARY OF CANCER RISKS AND HAZARD INDICES, SITE 9, WASTE FUEL DISPOSAL PIT
	TABLE 3-3 - FLORIDA LEVEL TIER 1 DIRECT CONTACT EVALUAITON -SURFACE SOIL, SITE 9, WASTE FUEL DISPOSAL PIT
	TABLE 3-4 - COMPARISON TO SOIL SATURATION LIMIT - SURFACE SOIL, SITE 9, WASTE FUEL DISPOSAL PIT

	4.0  SITE 10, SOUTHEAST OPEN DISPOSAL AREA A
	4.1 SITE DESCRIPTION
	4.2 SUMMARY OF PHASE IIA/IIB FIELD INVESTIGATIONS FOR SOILS
	4.3 SELECTION OF COPCS FOR HUMAN HEALTH RISK ASSESSMENT
	4.3.1 Surface Soil
	4.3.2 Subsurface Soil

	4.4 RISK CHARACTERIZATION
	4.4.1 Risk Characterization Using EPA Guidelines
	4.4.2 Risk Characterization Using State of Florida Guidelines

	4.5 SITE-SPECIFIC UNCERTAINTY ANALYSIS
	4.5.1 Uncertainty Associated with a Construction Worker Exposed to Chromium in Subsurface Soil
	4.5.2 Qualitative Risk Evaluation of Metals Eliminated as COPCs Based on Background
	4.5.3 Limited Subsurface Soil Data

	4.6 SUMMARY AND CONCLUSIONS
	TABLE 4-1 - SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL, SITE 10, SOUTHEAST OPEN DISPOSAL AREA A
	TABLE 4-2 - SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL, SITE 10, SOUTHEAST OPEN DISPOSAL AREA A
	TABLE 4-3 - SUMMARY OF CANCER RISKS AND HAZARD INDICES, SITE 10, SOUTHEAST OPEN DISPOSAL AREA A
	TABLE 4-4 - FLORIDAL LEVEL 1 DIRECT CONTACT EVALUATION - SURFACE SOIL, SITE 10, SOUTHEAST OPEN DISPOSAL AREA A
	TABLE 4-5 - COMPARISON TO SOIL SATURATION LIMIT - SURFACE SOIL, SITE 10, SOUTHEAST OPEN DISPOSAL AREA A
	TABLE 4-6 - FLORIDA LEVEL 2 DIRECT CONTACT EVALUATION - SURFACE SOIL, SITE 10, SOUTHEAST OPEN DISPOSAL AREA A
	TABLE 4-7 - FLORIDA LEVEL 3 DIRECT CONTACT EVALUATION - SURFACE SOIL, SITE 10, SOUTHEAST OPEN DISPOSAL AREA A
	TABLE 4-8 - FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL, SITE 10, SOUTHEAST OPEN DISPOSAL AREA A
	TABLE 4-9 - COMPARISON TO SOIL SATURATION LIMIT - SUBSURFACE SOIL, SITE 10, SOUTHEAST OPEN DISPOSAL AREA A

	5.0  SITE 11, SOUTHEAST OPEN DISPOSAL AREA B
	5.1 SITE DESCRIPTION
	5.2 SUMMARY OF PHASE IIA/IIB FIELD INVESTIGATION AND REMOVAL ACTION SAMPLING OF SOILS
	5.3 HUMAN HEALTH RISK ASSESSMENT
	5.3.1 Selection of COPCs for Human Health Risk Assessment
	5.3.2 Risk Characterization
	5.3.3 Uncertainty Analysis
	5.3.4 Summary and Conclusions

	5.4 ECOLOGICAL RISK ASSESSMENT
	5.4.1 Initial Screening Evaluation
	5.4.2 Refinement of COPCs
	5.4.3 Soil Toxicity Testing
	5.4.4 Uncertainties
	5.4.5 Conclusions
	5.4.6 Summary

	TABLE 5-1 - SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL, SITE 11, SOUTHEAST OPEN DISPOSAL AREA B
	TABLE 5-2 - SELECTON OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL, SITE 11, SOUTHEAST OPEN DISPOSAL AREA B
	TABLE 5-3 - SUMMARY OF CANCERN RISKS AND HAZARD INDICES, SITE 11, SOUTHEAST OPEN DISPOSAL AREA B
	TABLE 5-4 - FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SURFACE SOIL, SITE 11, SOUTHEAST OPEN DISPOSAL AREA B
	TABLE 5-5 - COMPARISON TO SOIL SATURATION LIMIT - SURFACE SOIL, SITE 11, SOUTHEAST OPEN DISPOSAL AREA B
	TABLE 5-6 - FLORIDA LEVEL 2 DIRECT CONTACT EVALUATION - SURFACE SOIL, SITE 11, SOUTHEAST OPEN DISPOSAL AREA B
	TABLE 5-7 - FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL, SITE 11, SOUTHEAST OPEN DISPOSAL AREA B
	TABLE 5-8 - COMPARISON TO SOIL SATURATION LIMIT - SUBSURFACE SOIL, SITE 11, SOUTHEAST OPEN DISPOSAL AREA B
	TABLE 5-9 - SELECTION OF CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL USING MAXIMUM CONCENTRATIONS, SITE 11, SOUTHEAST OPEN DISPOSAL AREA B
	TABLE 5-10 - HAZARD QUOTIENTS USING MAXIMUM SURFACE SOIL CONCENTRAITONS, SITE 11, SOUTHEAST DISPOSAL AREA B
	TABLE 5-11 - COMPARISON OF USEPA REGION 4 ECOLOGICAL SCREENING LEVELS TO SURFACE SOIL MEAN CONCENTRAITONS, SITE 11, SOUTHEAST OPEN DISPOSAL AREA B
	TABLE 5-12 - HAZARD QUOTIENTS USING MEANS SURFACE SOIL CONCENTRATIONS TERRESTRIAL RECEPTORS - AVERAGE IPUTS, ISTE 11, SOUTHEAST DISPOSAL AREA B
	TABLE 5-13 - NUMER OF SAMPLE LOCATIONS EXCEEDING USEPA REGION 4 ECOLOGICAL SOIL SCREENING LEVELS, SITE 11, SOUTHEAST DISPOSAL AREA B
	TABLE 5-14 - SELECTON OF CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL MAXIMUM CONCENTRATIONS WITH AND WITHOUT SAMPLE 11-SL-02, SITE 11, SOUTHEAST OPEN DISPOSAL AREA B
	TABLE 5-15 - HAZARD QUOTIENTS USING MEAN SURFACE SOIL CONCENTRATIONS WITHOUT 11-SL-02 TERRESTRIAL RECEPTORS - AVERAGE INPUTS, SITE 11, SOUTHEAST DISPOSAL AREA B
	TABLE 5-16 - SELECITON OF CHEMICALS OF POTENTIAL CONCERN N SURFACE SOL COMPARISON TO BACKGROUND, SITE 11, SOUTHEAST OPEN DISPOSAL AREA B
	TABLE 5-17 - SELECTION OF CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL SAMPLES EXCEEDING VARIOUS GUIDELINES, SITE 11, SOUTHEAST OPEN DISPOSAL AREA B
	TABLE 5-18 - SUMMARY OF COPCs FOR ECOLOGICAL RISK ASSESSMENT OF SITE 11 SURFACE SOIL, SITE 11, SOUTHEAST OPEN DISPOSAL AREA B

	6.0  SITE 12, TETRAETHYL LEAD DISPOSAL AREA
	6.1 SITE DESCRIPTION
	6.2 SUMMARY OF PHASE IIA/IIB FIELD INVESTIGATION FOR SOILS
	6.3 DATA EVALUATION
	6.3.1 Surface Soil
	6.3.2 Subsurface Soil

	6.4 RISK CHARACTERIZATION
	6.4.1 Risk Characterization Using USEPA Guidelines
	6.4.2 Risk Characterization Using State of Florida Guidelines

	6.5 SITE-SPECIFIC UNCERTAINTY ANALYSIS
	6.5.1 Qualitative Risk Evaluation of Metals Eliminated as COPCs Based on Background

	6.6 SUMMARY AND CONCLUSIONS
	TABLE 6-1 - SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL, SITE 12, TETRAETHYL LEAD DISPOSAL AREA
	TABLE 6-2 - SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL, SITE 12, TETRAETHYL LEAD DISPOSAL AREA
	TABLE 6-3 - SUMMARYOF CANCER RISKS AND HAZARD INDICES, SITE 12, TETRAETHYL LEAD DISPOSAL AREA
	TABLE 6-4 - FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SURFACE SOIL, SITE 12, TETRAETHYL LEAD DISPOSAL AREA
	TABLE 6-5 - COMPARISON TO SOIL SATURATION LIMIT - SURFACE SOIL, SITE 12, TETRAETHYL LEAD DISPOSAL AREA
	TABLE 6-6 - FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL, SITE 12, TETRAETHYL LEAD DISPOSAL AREA
	TABLE 6-7 - COMPARISON TO SOIL SATURATION LIMIT - SUBSURFACE SOIL, SITE 12, TETRAETHYL LEAD DISPOSAL AREA

	7.0  SITE 13, SANITARY LANDFILL
	7.1 SITE DESCRIPTION
	7.2 SUMMARY OF PHASE IIA/IIB AND SUPPLEMENTAL FIELD INVESTIGATIONS FOR SOILS
	7.3 SELECTION OF COPCS FOR HUMAN HEALTH RISK ASSESSMENT
	7.3.1 Surface Soil
	7.3.2 Subsurface Soil

	7.4 RISK CHARACTERIZATION
	7.4.1 Risk Characterization Using USEPA Guidelines
	7.4.2 Risk Characterization Using State of Florida Guidelines

	7.5 SITE-SPECIFIC UNCERTAINTY ANALYSIS
	7.5.1 Qualitative Risk Evaluation of Metals Eliminated as COPCs Based on Background
	7.5.2  Limited Subsurface Soil Dataset

	7.6 SUMMARY AND CONCLUSIONS
	TABLE 7-1 - SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL, SITE 13, SANITARY LANDFILL
	TABLE 7-2 - SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL, SITE 13, SANITARY LANDFILL
	TABLE 7-3 - SUMMARY OF CANCER RISKS AND HAZARD INDICES, SITE 13, SANITARY LANDFILL
	TABLE 7-4 - FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SURFACE SOIL, SITE 13, SANITARY LANDFILL
	TABLE 7-5 - COMPARISON TO SOIL SATURATION LIMIT - SURFACE SOIL, SITE 13, SANITARY LANDFILL
	TABLE 7-6 - FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL, SITE 13, SANITARY LANDFILL
	TABLE 7-7 - COMPARISON TO SOIL SATURATION LIMIT - SUBSURFACE SOIL, SITE 13, SANITARY LANDFILL
	TABLE 7-8 - FLORIDA LEVEL 2 DIRECT CNTACT EVALUATION - SUBSURFACE SOIL, SITE 13, SANITARY LANDFILL

	8.0  SITE 14, SHORT-TERM SANITARY LANDFILL
	8.1 SITE DESCRIPTION
	8.2 SUMMARY OF PHASE IIA/IIB FIELD INVESTIGATION FOR SOILS
	8.3 SELECTION OF COPCS FOR HUMAN HEALTH RISK ASSESSMENT
	8.3.1 Surface Soil
	8.3.2 Subsurface Soil

	8.4 RISK CHARACTERIZATION
	8.4.1 Risk Characterization Using USEPA Guidelines
	8.4.2 Risk Characterization Using State of Florida Guidelines

	8.5 SITE-SPECIFIC UNCERTAINTLY ANALYSIS
	8.5.1 Qualitative Risk Evaluation of Metals Eliminated as COPCs Based on Background
	8.5.2 Limited Subsurface Soil Dataset

	8.6 SUMMARY AND CONCLUSIONS
	TABLE 8-1 - SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL, SITE 14, SHORT-TERM SANITARY LANDFILL
	TABLE 8-2 - SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL, SITE 14, SHORT-TERM SANITARY LANDFILL
	TABLE 8-3 - FLORIDA LEVEL 1 DIRECT CONTACT EVALUAITON - SURFACE SOIL, SITE 14, SHORT-TERM SANITARY LANDFILL
	TABLE 8-4 - COMPARISON TO SOIL SATURATION LIMIT - SURFACE SOIL, SITE 14, SHORT-TERM SANITARY LANDFILL
	TABLE 8-5 - FLORIDA LEVEL 1 DIRECT CONTACT EVALUATIO - SUBSURFACE SOIL, SITE 14, SHORT-TERM SANITARY LANDFILL
	TABLE 8-6 - COMPARISON TO SOIL SATURATION LIMIT - SUBSURFACE SOIL, SITE 14, SHORT-TERM SANITARY LANDFILL

	9.0  SITE 15, SOUTHWEST LANDFILL
	9.1 SITE DESCRIPTION
	9.2 FIELD INVESTIGATION SUMMARY OF PHASE IIA/IIB FIELD INVESTIGATION FOR SOILS
	9.3 SELECTION OF COPCS FOR HUMAN HEALTH RISK ASSESSMENT
	9.3.1 Surface Soil
	9.3.2 Subsurface Soil

	9.4 RISK CHARACTERIZATION
	9.4.1 Risk Characterization Using USEPA Guidelines
	9.4.2 Risk Characterization Using Florida Guidelines

	9.5 SITE-SPECIFIC UNCERTAINTY ANALYSIS
	9.5.1 Qualitative Risk Evaluation of Metals Eliminated as COPCs Based on Background
	9.5.2 Limited Subsurface Soil Dataset

	9.6 SUMMARY AND CONCLUSIONS
	TABLE 9-1 - SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL, SITE 15, SOUTHWEST LANDFILL
	TABLE 9-2 - SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL, SITE 15, SOUTHWEST LANDFILL
	TABLE 9-3 - SUMMARY OF CANCER RISKS AND HAZARD INDICES, SITE 15, SOUTHWEST LANDFILL
	TABLE 9-4 -FLORIDA LEVEL 1 DIRECT CONTACT - SURFACE SOIL, SITE 15, SOUTHWEST LANDFILL
	TABLE 9-5 - COMPARISON TO SOIL SATURATION LIMIT - SURFACE SOIL, SITE 15, SOUTHWEST LANDFILL
	TABLE 9-6 - FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL, SITE 15, SOUTHWEST LANDFILL
	TABLE 9-7 - COMPARISON TO SOIL SATURATION LIMIT - SUBSURFACE SOIL, SITE 15, SOUTHWEST LANDFILL
	TABLE 9-8 - FLORIDA LEVEL 2 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL, SITE 15, SOUTHWEST LANDFILL

	10.0  SITE 16, OPEN BURNING AND DISPOSAL AREA
	10.1 SITE DESCRIPTION
	10.2 SUMMARY OF PHASE IIA/IIB AND REMOVAL ACTION FIELD INVESTIGATIONS OF SOILS
	10.3 HUMAN HEALTH RISK ASSESSMENT
	10.3.1 Selection of COPCs for Human Health Risk Assessment
	10.3.2 Risk Characterization
	10.3.3 Site-Specific Uncertainty Analysis
	10.3.4 Summary and Conclusions

	10.4 ECOLOGICAL RISK ASSESSMENT
	10.4.1 Initial Screening Evaluation
	10.4.2 Refinement of COPCs
	10.4.3 Soil Toxicity Testing
	10.4.4 Uncertainties
	10.4.5 Conclusions
	10.4.6 Summary

	TABLE 10-1 - SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL, SITE 16, OPEN DISPOSAL AND BURNING AREA
	TABLE 10-2 - SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL, SITE 16, OPEN DISPOSAL AND BURNING AREA
	TABLE 10-3 - SUMMARY OF CANCER RISKS AND HAZARD INDICES, SITE 16, OPEN DISPOSAL AND BURNING AREA
	TABLE 10-4 - FLORIDA LEVEL 1 DIRECT CONTACT EVLAUATION - SURFACE SOIL, SITE 16, OPEN DISPOSAL AND BURNING AREA
	TABLE 10-5 - COMPARISON TO SOIL SATURATON LIMIT - SURFACE SOIL, SITE 16, OPEN DISPOSAL AND BURNING AREA
	TABLE 10-6 - FLORIDA LEVEL 2 DIRECT CONTACT EVALUATION - SURFACE SOIL, SITE 16, OPEN DISPOSAL AND BURNING AREA
	TABLE 10-7 - FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL, SITE 16, OPEN DISPOSAL AND BURNING AREA
	TABLE 10-8 - COMPARISON TO SOIL SATURATION LIMIT - SUBSURFACE SOIL, SITE 16, OPEN DISPOSAL AND BURNING AREA
	TABLE 10-9 - FLORIDA LEVEL 2 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL, SITE 16, OPEN DISPOSAL AND BURNING AREA
	TABLE 10-10 - SELECTION OF CHEMCICALS OF CONCERN IN SURFACE SOIL UISNG MAXIMUM CONCENTRATIONS, SITE 16, OPEN DISPOSAL AND BURNING AREA
	TABLE 10-11 - HAZARD QUOTIENTS USING MAXIMUM SURFACE SOIL CONCENTRATIONS TERRESTRIAL RECEPTORS - CONSERVATIVE INPUTS, SITE 16, OPEN DISPOSAL AND BURNING AREA
	TABLE 10-12 - COMPARISON OF USEPA REGION 4 ECOLOGICAL SCREENING LEVELS TO SURFACE SOIL MEAN CONCENTRAITONS, SITE 16, OPEN DISPOSAL AND BURNING AREA
	TABLE 10-13 - HAZARD QUOTIENTS USING MEAN SURFACE SOIL CONCENTRATIONS TERRESTRIAL RECEPTORS - AVERAGE INPUTS, SITE 16, OPEN DISPOSAL AND BURNING AREA
	TABLE 10-14 - NUMBER OF SAMPLE LOCATIONS EXCEEDING USEPA REGION 4 ECOLOGICAL SOIL SCREENING LEVLES, SITE 16, OPEN DISPOSAL AND BURNING AREA
	TABLE 10-15 - SELECTION OF CHEMCIALS OF POTENTIAL CONCERN IN SURFACE SOIL MAXIMUM CONCENTRATIONS WITH AND WITHOUT SAMPLE 16S007, SITE 16, OPEN DISPOSAL AND BURNING AREA
	TABLE 10-16 - HAZARD QUOTEITNS USING MEAN SURFACE SOIL CONCENTRATIONS WITHOUT SAMPLE 16S007 TERRESTRIAL RECEPTORS - AVERAGE INPUTS, SITE 16, OPEN DISPOSAL AND BURNING AREA
	TABLE 10-17 - SELECTION OF CHEMCIALS OF POTENTIAL CONCERN SURFACE SOIL COMPARISON TO BACKGROUND, SITE 16, OPEN DISPOSAL AND BURNING AREA
	TABLE 10-18 - SELECTION OF CHEMCIALS OF POTENTIAL CONCERN N SURFACE SOIL COMPARISON TO VARIOUS GUIDELINES, SITE 16, OPEN DISPOSAL AND BURNING AREA
	TABLE 10-19 - SUMMARYOF COPCs FOR ECOLOGICAL RISK ASSESSMENT OF SITE 16 SURFACE SOIL, SITE 16, OPEN DISPOSAL AND BURNING AREA

	11.0  SITE 17, CRASH CREW TRAINING AREA A
	11.1SITE DESCRIPTION
	11.2 SUMMARY OF PHASE IIA/IIB AND REMOVAL ACTION FIELD INVESTIGATIONS
	11.3 SELECTION OF COPCS FOR HUMAN HEALTH RISK ASSESSMENT
	11.3.1 Surface Soil
	11.3.2 Subsurface Soil

	11.4 RISK CHARACTERIZATION
	11.4.1 Risk Characterization Using USEPA Guidelines
	11.4.2 Risk Characterization Using State of Florida Guidelines

	11.5 UNCERTAINTY ANALYSIS
	11.5.1 Uncertainty Associated with TRPH
	11.5.2 Qualitative Risk Evaluation of Metals Eliminated as COPCs Based on Background
	11.5.3 Evaluation of Deep Subsurface Soils
	11.5.4 Evaluation of the Potential of VOC Migration to Indoor Air

	11.6 SUMMARY AND CONCLUSIONS
	TABLE 11-1 - SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL, SITE 17, CRASH CREW TRAINING AREA A
	TABLE 11-2 - SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL, SITE 17, CRASH CREW TRAINING AREA A
	TABLE 11-3 - SUMMARY OF CANCER RISKS AND HAZARD INDICES, SITE 17, CRASH CREW TRAINING AREA A
	TABLE 11-4 - FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SURFACE SOIL, SITE 17, CRASH CREW TRAINING AREA A
	TABLE 11-5 - COMPARISON TO SOIL SATURAITON LIMIT - SURFACE SOIL, SITE 17, CRASH CREW TRAINING AREA A
	TABLE 11-6 - FLORIDA LEVEL 2 DIRECT CONTACT EVALUATION - SURFACE SOIL, SITE 17, CRASH CREW TRAINING AREA A
	TABLE 11-7 - FLORIDA LEVEL 3 DIRECT CONTACT EVALUATION - SURFACE SOIL, SITE 17, CRASH CREW TRAINING AREA A
	TABLE 11-8 - FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL, SITE 17, CRASH CREW TRAINING AREA A
	TABLE 11-9 - COMPARISON TO SOIL SATURATION LIMIT - SUBSURFACE SOIL, SITE 17, CRASH CREW TRAINING AREA A
	TABLE 11-10 - SELECTON OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL >15 FEET BGS, SITE 17, CRASH CREW TRAINING AREA A
	TABLE 11-11 - FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL >15 FEET BGS, SITE 17, CRASH CREW TRAINING AREA A
	TABLE 11-12 - COMPARISON TO SOIL SATURATION LIMIT - SUBSURFACE SOIL >15 FEET BGS, SITE 17, CRASH CREW TRAINING AREA A

	12.0  SITE 18, CRASH CREW TRAINING AREA B
	12.1 SITE DESCRIPTION
	12.2 SUMMARY OF PHASE IIA/IIB FIELD INVESTIGATION OF SOILS
	12.3 SELECTION OF COPCS FOR HUMAN HEALTH RISK ASSESSMENT
	12.3.1 Surface Soil
	12.3.2 Subsurface Soil

	12.4 RISK CHARACTERIZATION
	12.4.1 Risk Characterization Using USEPA Guidelines
	12.4.2 Risk Characterization Using State of Florida Guidelines

	12.5 UNCERTAINTY ANALYSIS
	12.5.1 Uncertainty Associated with TRPH
	12.5.2 Qualitative Risk Evaluation of Metals Eliminated as COPCs Based on Background
	12.5.3 Evaluation of Deep Subsurface Soils

	12.6 SUMMARY AND CONCLUSIONS
	TABLE 12-1 - SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL, SITE 18, CRASH CREW TRAINIG AREA B
	TABLE 12-2 - SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL, SITE 18, CRASH CREW TRAINING AREA B
	TABLE 12-3 - SUMMARY OF CANCER RISKS AND HAZARD INDICES, SITE 18, CRASH CREW TRAINING AREA B
	TABLE 12-4 - FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SURFACE SOIL, SITE 18, CRASH CREW TRAINING AREA B
	TABLE 12-5 - COMPARISON TO SOIL SATURATION LIMIT - SURFACE SOIL, SITE 18, CRASH CREW TRAINING AREA B
	TABLE 12-6 - FLORIDA LEVEL 2 DIRECT CONTACT EVALUATION - SURFACE SOIL, SITE 18, CRASH CREW TRAINING AREA B
	TABLE 12-7 - FLROIDA LEVEL 3 DIRECT CONTACT EVALUATION - SURFACE SOIL, SITE 18, CRASH CREW TRAINING AREA B
	TABLE 12-8 - FLORIDA LEVEL 1 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL, SITE 18, CRASH CREW TRAINING AREA B
	TABLE 12-9 - COMPARISON TO SOIL SATURATION LIMIT - SUBSURFACE SOIL, SITE 18, CRASH CREW TRAINING AREA B
	TABLE 12-10 - FLORIDA LEVEL 2 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL, SITE 18, CRASH CREW TRAINING AREA B
	TABLE 12-11 - FLORIDA LEVEL 3 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL, SITE 18, CRASH CREW TRAINING AREA B
	TABLE 12-12 - SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL >15 FEET BGS, SITE 18, CRASH CREW TRAINING AREA B
	TABLE 12-13 - FLORIDA LEVEL A DIRECT CONTACT EVALUATION - SUBSURFACE SOIL >15 FEET BGS, SITE 18, CRASH CREW TRAINING AREA B
	TABLE 12-14 - COMPARISON TO SOIL SATURATION LIMIT - SUBSURFACE SOIL >15 FEET BGS, SITE 18, CRASH CREW TRAINING AREA B
	TABLE 12-15 - FLORIDA LEVEL 2 DIRECT CONTACT EVALUATION - SUBSURFACE SOIL >15 FEET BGS, SITE 18, CRASH CREW TRAINING AREA B

	REFERENCES

	TABLE OF CONTENTS
	ACRONYM LIST
	EXECUTIVE SUMMARY
	1.0 INTRODUCTION
	2.0 RISK ASSESSMENT METHODOLOGY
	3.0 SITE 9, WASTE FUEL DISPOSAL PIT
	4.0 SITE 10, SOUTHEAST OPEN DISPOSAL AREA A
	5.0 SITE 11, SOUTHEAST OPEN DISPOSAL AREA B
	6.0 SITE 12, TETRAETHYL LEAD DISPOSAL AREA
	7.0 SITE 13, SANITARY LANDFILL
	8.0 SITE 14, SHORT-TERM SANITARY LANDFILL
	9.0 SITE 15, SOUTHWEST LANDFILL
	10.0 SITE 16, OPEN BURNING AND DISPOSAL AREA
	11.0 SITE 17, CRASH CREW TRAINING AREA A
	12.0 SITE 18, CRASH CREW TRAINING AREA B
	REFERENCES
	VOLUME II - APPENDICES - RISK ASSESSMENT RE-EVALUATION OF SOILS AT SITES 9, 10, 11, 12, 13, 14, 15, 16, 17, AND 18
	APPENDIX A - STATISTICAL ANALYSIS PROTOCOLS TO SUPPORT THE HUMAN HEALTH AND ECOLOGICAL RISK ASSESSMENT RE-EVALUATION OF SITES 9 THROUGH 18 AT NAVAL AIR STATION WHITING FIELD
	APPENDIX B - SUPPORTING INFORMATION FOR HUMAN HEALTH RISK ASSESSMENT
	APPENDIX C - SUPPORTING ECOLOGICAL INFORMATION

	APPENDIX A
	APPENDIX B
	APPENDIX C

